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Big U.S.-French Antitank Missile Deal ... 
PECIAL REPORT 


: varls in Missile Wire & Cable Industry AN AMERICAN AVIATION PUBLICATION 








QUALITY CABLES AND CONNECTORS NOW PRODUCED 
AT NEW BENDIX SANTA ANA PLANT 


For users of electronic cables and connectors, Scintilla Division’s new plant in 
Santa Ana, Calif., is an important addition to West Coast industry. 

Here are the finest, most complete, environmentally-controlled, air-con- 
ditioned facilities in the area devoted exclusively to cable development and 
manufacture. For West Coast electrical connector users the Santa Ana plant 
with its complete facilities also offers “short-order” assembly service on the 
extensive line of Bendix connectors. 

The plant is designed to meet the standard and special-purpose require- 
ments of aircraft, missiles and ground-based electronic equipment. 

Sales and service for cables and connectors and all other Scintilla Division 
products will still be handled out of 117 E. Providencia Ave., Burbank, Calif 


Bendix Connectors — Bendix Cables: Designed together to work best together 


Scintilla Division 


SIDNEY, NEW YORK 


Conedion Affiliate: Aviction Electric, lid, 200 Lourentien Bivd.. Montreal 9, Quebec, Export Soles & Service: Bendix international, 205 E. 42nd St., New York 17,N. Y. 
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a ball 
valve with 
60% 


more flow 
area! 





This is the new Clary ball valve in operation. 


Note how its unique, ‘‘open’’ design allows more 
freedom of flow. 








This is a conventional ball valve in operation. 


Note how its old-fashioned ‘‘squeezed"’ design 
restricts flow. 


SN ye 


U.S. Patent Pending 





Take the pressure drop and sealing features of a conventional 
ball valve. Combine them with the size and weight features of a 
butterfly valve. 

Add precision manufacturing and you have Clary’s new ball 
valve—a valve that performs better, is more reliable, and has 
practically zero leakage. 

Specifically, the unique, yet simple, design of Clary’s 6” and 
414” LOX valves provides approximately 60% more cross sec- 
tional area for flow...prevents temporary deformation of the 
seal during the cool-down period when the valve may be in either 
the open or closed position. 

One of these valves is now being used on the Titan ICBM mis- 
sile program. For information on how you can use them, write 
today for further information. 

Note: All Clary valves are cleaned, tested, assembled, and her- 
metically-sealed in a LOX-clean environment White Room that 
has been inspected and approved by major missile manufacturers. 


ALY overs 


San Gabriel, California 


x“ 
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THE VOICE 
OF 'THE 
“FIREBEE” 





Firebee is precisely maneuvered by remote controller as he receives flight data transmitted from Dorsett telemetry sada in the drone. 
Ryan uses airborne telemetry systems 


Near-sonic, Ryan's Q-2C “Firebee” Target Drone provides a fast, high- 
by DO RS E- flying, evasive target simulating combat tactics. Rugged and recover- 

able for reuse, the “Firebee” is daily putting the “test of fire” on 
American airborne and surface-to-air missile systems. 


Firebee can be precisely controlled from airborne or ground stations, 
since in addition to radar trocking data, engine r.p.m., airspeed and 
altitude are telemetered continuously to the controller by the Dorsett 
Model TM-4-31 system. 


When additional data is required for missile development programs 
and special applications, the system may be expanded to a total of ten 
subcarrier oscillators in the pre-wired chassis. 

The Firebee telemetry system is one of the many designed and built 


by Dorsett Electronics. Put Dorsett’s experience to work for you on your 
next telemetry requirement. Your inquiries and specifications will 


receive a prompt reply. 











DORSETT ELECTRONICS, INC. ‘Dp 


P. O. Box 862 @ Norman, Oklahoma ®@ JEfferson 4-3750 
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NASA’s P-14 spacecraft in extended form 
it will take when it travels through cis- 
lunar space to measure magnetic field with 
extreme sensitivity. See story on p. 17. 


= MARCH 27 HEADLINES 


U.S. Army Nears Big Buy of French Antitank Entacs 
Administration Buckles Down to Space Policymaking 
Atlas G Awaits Requirement as Space Booster 
NASA's P-14 to Map Deep-Space Magnetic Field 
Army Map Service Speeds Work with Concord System 
Seventh Little Joe Shot Coming in Mercury Series 


b= SPECIAL REPORT ON WIRE AND CABLES 


Industry's Costly Problems Are Solved Too Slowly .... 
Study Shows Army Could Cut Items More than Half . . 
Troubles with Materials Are Varied and Critical 
Standardization ‘Engineering’ Is Urgently Needed 


= SPACE SYSTEMS 


First of NASA's ‘Streetcar’ Satellites Due Soon ...... 


= ELECTRONICS 


IRE Convention Is Biggest Technical Meeting Ever 


se INTERNATIONAL 


Boom Is on at Australia's Big Woomera Range 


== DEPARTMENTS 


ES a ee 6 Soviet Affairs ........ 
ng “na reese 9 Products & Processes .. 
e Missile /Space 
te 10 resect n ; ne oe es 
The Countdown ...... 13 ames in the News 
Technical Countdown . 19 When and Where 
RS SaCNaa wee a 40 ee eee 
tULS. Reg. Pdg. 


33,096 copies this issue 





14 
15 
16 
17 


37 


20 
22 
24 
28 


34 


38 


a2 


41 
45 
47 
48 
49 








Deve! ed by the Sperry Semiconductor Division 


Nome Connecticut 









matenal using precisely 


Photo at left is actual 


of omde mastung and sold state diffusion 


thus logical element is 
currently being utidized at 
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* Trade Mark, Sperry Rand Corporation 


Advanced technological programs at Univac continue to offer 
interesting, challenging career opportunities for experienced and 
capable people. In every phase, from basic research to the reali- 
zation of a total system, Univac personnel enjoy the personal 
satisfaction and reward of working with an industry leader who 


is moving rapidly ahead. 


You are invited to investigate the opportunities now 


available at Remington Rand 


Univac. Your inquiry will be given 


immediate and confidential attention. 


Immediate openings include: 


DEVELOPMENT ENGINEERS 

To develop advanced techniques in high speed 
memory circuits, switching circuits, and other 
phases of data processing 

SYSTEMS ENGINEERS 

Engineering. Mathematics. or Physics degree 
with expenence in weapons and missile guid- 
ance systems involving digital control. digital 
conversion, radar and cormmumcations informa- 
ton processing. and input-output equipment 
PHYSICISTS 

BS.MS. and Ph.D. levels for research and 
development of systems, high speed circuitry 
of digital computers. and for physical research 
including evaporative thin film research and 
ferro- magnetic domain behavior as applied to 
computer elements. 


MECHANICAL ENGINEERS 

To design and develop miniature airborne 
electronic packaging which will meet severe 
environmental specifications 

RELIABILITY & QUALITY 

ASSURANCE ENGINEERS 

To perform reliability analysis and predictions, 
develop failure reporting procedures, analyze 
failures, recommend corrective action. set up 
and implement quality assurance programs. 


FIELD ENGINEERS 
For maintenance of missile guidance computers 
and tactical data systems. 

ENGINEER WRITERS & EDITORS 
Engineering or science degree with experience 
in the preparation of operation of maintenance 


manuals for data processing equipment 


Send complete resume of education and experience to: 


R. K. PATTERSON, Dept. 8-3 


Fland Univac. 


DIVISION OF SPERRY RAND CORPORATION 


2750 West Seventh Street 


St. Paul 16. Minnesota 


Photo above has been enlarged to show direct 
mew of element Below is a greater enlargement 
of a Semi-net section. The center square repre- 
sents a Sheffer Stroke on the ongmal semi- 








—etters 
| Many-Sired Silos 


To the Editor: 

In the Oct. 17, 1960, issue of M/% 
you had an article on the “Father of the 
Minuteman-on-Rails.” 

I found this very interesting and | 
am very interested to know who was the 
father of the ICBM “silo” launchinz 
technique. 

James E. Nichols 
San Bernardino, Calii 


M/R_ has _ researched’ considerably 
without success, to determine the “father 
of the silo concept. The Air Force says 
the basic approach was British and, to 


some degree, Swedish. The idea grew 
from original consideration of using 
quarries, mine pits, and other ground 


depressions. Many people—including Li 
Gen. Schriever, were involved in BMD 
decisions to go to hard sites 

One industry expert questioned on 
the subject said “I would not ventur 
to say who the father of the silo might 
be, but I’m sure the idea is the child o} 
a promiscuous woman.”—Ed. 


Guidance Makers 


To the Editor: 

In the TECHNICAL COUNTDOWN of the 
March 13, M/R was an item headed “Arma 
Leads Guidance Producers,” in which 
mention is made that the marketing in 
formation reported is based on a recent 
industry report to M/R. This leads me to 
believe that this brief article was pre 
pared from a comprehensive product 
and/or market survey. If so, I'd be most 
interested in learning of the complete 
study and whether it can be obtained on 
a loan basis. 

Donald R. Herzog 

Sr. Military Marketing Analyst 
Texas Instruments, Inc 

Dallas 


The major guidance producers 
their present and future market alignment 
were derived from many reports collected 
by M/R from marketing groups throug 
out the industry. Other 
guidance market were presented in M /R’s 
Annual Electronics Feb. 27.—Ed 


UFO ‘Snow Job?’ 


To the Editor: 

When as respected a member of Con 
gress as House Majority Leader John Mc 
Cormack states, as he did a few weeks 
ago, that “I feel that the Air Force has 
not been giving out all the informatior 
it has on the Unidentified Flying Ob 
jects,” this reader feels that it is long past 
time for MISSILES AND ROCKETs to take 
a close, hard look at the USAF’s saucer 
snow job and get all the facts out in the 
open. The National Investigations Com 
mittee on Aerial Phenomena is located 
right close to your Washington offices 
why not drop in and get their side of the 
UFO story? 


ana 


findines on the 


issue, 


George W. Earley 
Bloomfield, Conn 
What's Bloomfield? —Ed. 
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helps get 
Titan ICBM 


combat-ready 







Missile and ground-support applications are Because it retains its excellent electrical prop- 
“naturals” for the unique qualities of silicone erties over a wide temperature range, G-E silicone 
rubber—heat resistance above 600°F, low- rubber is also used for missile wire and cable 
temperature flexibility to —150°F, good thermal insulation. Even when continuously exposed to 
conductivity, unexcelled ozone resistance and _ direct flame, it forms a non-conducting ash which 
virtually unlimited life under normal conditions. gives off no toxic fumes. 


a} -* 
* 


= SS ; 





Missile wiring harness — General Electric silicone rubber was chosen 200 tons of steel and concrete — Titan missile silo doors 
by Aerojet-General Corp. for the Titan’s propulsion system wiring by American Machine & Foundry Co. use seals of G-E 
harness. Breakouts and junctions are molded from G-E RTV (room _ silicone rubber. AMF also used G-E silicone rubber 
temperature vulcanizing) silicone rubber; wiring is silicone insulated; door seals on the Titan’s ground support entry portals 
jacketing is high-strength G-E silicone rubber. Inset shows silicone and radar silos. Silicone rubber can withstand the heat 
rubber inserts in connectors. RTV is used in other missiles as a shock- of rocket blast-off or possible atomic attack while re- 
absorbing encapsulant and potting material for electronic assemblies. maining stabie in storage for long periods. 


Write for more information on G-E silicone rubber, briefly describing your 
application. Section 0334, Silicone Products Department, Waterford, New York. 


GENERAL @@ ELECTRIC 
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STANDARDIZATION 
CUTS R&D COSTS 
AND REDUCES 
MILITARY 
LOGISTIC BURDEN 






























































Food Machinery and Chemical Corporation, working 
closely with the Ordnance Tank Automotive Command 
and the using forces, has put the standardization idea 
to work. 

A prime example is the modern Army’s multipurpose 
vehicle family. Based on the M113, an entire family of 
vehicles ranging from armored personnel carriers to 
unarmored missile carriers has been developed that 
uses the same engine, power train and suspension as in- 
terchangeable components. This standardization saves 
research and development dollars, adds production 
economy, and eases logistic problems in field operation. 

Take advantage of these cost saving factors in plan- 
ning your mobile GSE equipment. Call in FMC engi- 
neers at the concept stage of your project. 


For further information, write on company letter- 
head to Preliminary Design Engineering Dept., 
FMC Ordnance Division, P.O. Box 367, San Jose, 
Calif. Phone CY press 4-8124. 


Putting ideas to Work 


FOOD MACHINERY AND CHEMICAL 
CORPORATION 


Ordnance Division 
1105 COLEMAN AVENUE, SAN JOSE, CALIF. 
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Illustrated below are just six of 
the operational or proposed adap- 
tations of the standard multi- 


full track suspension to insure full 
off-road mobility on any terrain. Ve- 
hicles can be amphibious, air trans- 
ported and parachute dropped. 
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purpose vehicle family. All feature | 











ASSOCIATE EDITOR Hal Gettings double-checks final copy. 


memo from the publisher 





THE SPECIAL REPORT has be- 
come so popular with M/R subscribers, 
as we mentioned on this page several 
weeks ago, that we're planning to add 
more of them to M/R’s 1961 schedule 
of weekly coverage-in-depth of the mis- 
sile/space industry. Not to be confused 
with M/R’s 5 annual special issues 
—on the general subjects of Electron- 
ics, Research and Engineering, the 
Missile/Space Encyclopedia, GSE, Ad- 
vanced Materialk—M/R Special Re- 
ports are designed to do a timely 
reporting job in depth on a particular 
missile/space system, material or com- 
ponent. 

Future reports currently under con- 
sideration will cover a wide range of 
critical challenges to the industry, as 
well as specific missile and space pro- 
grams, This week’s Special Report, 
beginning on page 20, covers the more 
pedestrian but very vital area of Wire 
and Cable and its missile/space appli- 
cations. 

A tremendous amount of editorial 
spadework goes into a Special Report 
before it finally appears within the 
pages of an issue. Associate Editor 
Hal Gettings, pictured above, tells us 
that in his capacity of Project Leader 
for Wire and Cable he put in weeks 
of editor-hours contacting companies 
working in the field and checking out 
his findings with people in both gov- 
ernment and industry, before this 
week’s issue went to press. 

Georgia Tech graduate Gettings 
claims, incidentally, that an “editor- 
hour” is worth approximately twice as 
much in kinetic energy as a man- 


hour, and not just half as much, as has 
been rumored around our shop. 
* . * 

AT THE 4TH ANNUAL Missile/ 
Space Industry Conference sponsored 
by the National Rocket Club here in 
Washington last week, members of the 
Missile/Space Market Outlook panel 
were barraged with questions concern- 
ing the objectives of the U.S. man-in- 
space program. Raytheon’s Dr. Martin 
Schilling, Senator Howard Cannon of 
the Senate Space Committee, G.E. 
MSVD’s Al Christiensen, Thiokol’s 
Dave Eaton, M/R Editor Bill Coughlin 
and others did a masterful job of de- 
fining these objectives. 

All agreed, however, that the sub- 
ject needs further airing. And in 
M/R’s next regularly scheduled Spe- 
cial Issue, titled “Research and En- 
gineering for Man In Space,” the edi- 
tors will attempt to put on paper both 
the military and commercial objectives 
of the country’s Man-In-Space pro- 
gram, and go into lengthy detail on 
where we stand and where we're going 
in the areas of space vehicles, boosters, 
materials, electronics, GSE, space med- 
icine and re-entry. 

M/R’s “Man-In-Space” issue has 
already stirred up a great deal of in- 
terest in military, NASA and industry 
circles. Watch for it; with luck it may 
turn out to be our best editorial effort 
yet. Publishing date: May 29. 








RIM ASBESTOS- 
PHENOLICS 


molded stock saves tooling 
up for prototype parts 


Why pay for expensive dies and equip- 
ment for molding high-temperature 
test parts of reinforced plastics? Ma- 
chine them from standard rods and 
tubes available from R/M in a broad 
range of sizes. 

R/M asbestos-phenolic molding com- 

yunds have proved themselves in the 
oe spots of virtually every U.S. missile. 
They exhibit uniform ablation at ex- 
treme temperatures for nose cone or 
rocket engine environments. And they 
assure high strength-to-weight ratio, 
structural integrity and shock resist- 
ance, and low thermal conductivity 
and diffusivity. 

The superiority of R/M Pyrotex® 
molding compounds stems from the use 
of extra-long spinning grade asbestos 


fibers. 
You can rely on ee 
R/M technical data - 


and engineering help. 
Write or call for com- 
plete information. 


Billet of R/M Pyrotex 
molding compound 








RAYBESTOS-MANHATTAN, INC. 
Reinforced Plastics Department, Manheim, Pa. 


SPECIALISTS IN ASBESTOS, 
RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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The Missile] Space Week 


|/AOMC Centralizes Supply 

The Army Ordnance Missile 
Commmand has created its own cen- 
tral supply organization to support 


its agencies in weapons systems 
management. 
The Missile and Rocket Inven- 


tory Control Center will be com- 
posed of about 258 employees trans- 
| ferred from the Army Rocket and 
| Guided Missile Agency and Army 
Ballistic Missile Agency. It will be- 
come part of Redstone Arsenal. 


Three Manned Redstones 

The first Mercury Redstone 
manned flight will be followed by 
two more at six-week intervals. 

Dr. Robert C. Seamans, associate 
| administrator of the National Aero- 
nautics and Space Administration, 
told the House Space Committee last 
week that all three astronaut final- 
ists—John Glenn, Alan Shepard and 
Virgil Grissom, thus will have op- 
portunities to make Redstone flights. 

There is a possibility of a fourth 
Redstone flight by one of the other 
astronauts, he said, but that has not 
been decided. 

Seamans indicated that NASA 
does not agree with a suggestion by 
Rep. James Fulton (R-Pa.) that the 
first astronaut be chosen by drawing 
lots. He said there are differences in 





abilities and NASA wants to be sur 
the best man is chosen. 


Shots of the Week: 


Next altitude attempt for th 
X-15 may come sometime thi 
week. NASA’s X-15 pilot Jo 


Walker spent an anxious momen 
Tuesday when the B-52 mother ship 
blew a tire landing because of heavy 
braking when its drag chute failed to 
operate. Both ships were landing to- 
gether—with a heavy fuel load—after 
a power failure in the research 
plane forced cancellation of its flight 
The fire was put out immediately 
but it caused some delay in th 
program for repairs. 

At Cape Canaveral: An ad 
vanced Polaris hurled a dummy war 
head almost 1400 miles Mar. 15, 
the Army launched Pershing from 
its mobile, tracked vehicle for the 
first time; the next day a Mace B 
sprinted evasively down the AMR on 
a test of programmed altitude and 
course changes in its inertial guid- 
ance system. 


Key Post to Welsh 
Dr. Edward C. Welsh, 57, an 
aide to Sen. Symington (D-Mo.) will 
be executive secretary of the National 
Aeronautics and Space Council. 
President Kennedy last week 
nominated Welsh to the $20,000-a- 





Saturn Prototype Rounds Another Bend 


SHAKEDOWN CRUISE of the Palaemon, NASA's barge for the Saturn booster 
carried the prototype static-test booster down the Tennessee River from Huntsville 
Ala., through the Wheeler and Wilson Dam locks to a point near the Alabama-Ten 
nessee line. Another trial run is planned for April, before the barge carries the flight 


| Saturn to Cape Canaveral for first test later this year. 
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year post. He will be the first to fill 
it on a full-time basis. Although it 
was established by the Space Act of 
1958, the Eisenhower administration 
always filled it with officials who had 
other jobs. 





| NASA Trims Life Science 
The National Aeronautics and 
) Space Administration is cutting down 
on its plans for life science facilities. 

Dr. Clart T. Randt, director of 
NASA life science program, told the 
House Space Committee last week 
he has withdrawn a proposal in the 
budget submitted by former Presi- 
dent Eisenhower for a $700,000 vi- 
varium to house animals at the new 
life sciences center at Ames Research 
Center. He said he hasn’t given up 
the idea but hopes to modify exist- 
ing Ames facilities. 

Rep. Emilio Q. Daddario (D- 
Conn.) questioned whether NASA’s 
other life sciences plans do not dupli- 
cate facilities of the military services. 
Randt replied that NASA merely 
wants to establish a small staff of 
experts with capability to monitor 
the 75% of its life sicence work, 
which he said will be done by the 
services and universities. 








Saenger on Photon Rockets 
Prof. Eugen Saenger declared 
last week that there is no thrust 
limitation on the photon rocket like 
that on electrical propulsion. 
Saenger told an American Rocket 
Society meeting in Washington he is 
confident that, in time, photon rock- 





| ets will be developed with thrust- 


weight ratios comparable to present- 
day chemical rockets—and with spe- 
cific impulses upwards of 10,000 sec. 


photon rocketry is focusing the elec- 
tromagnetic radiation in the spec- 
trum region near the X-ray-ultravio- 
let border. He conceded that solid 
surfaces apparently will not do the 
job. He has hopes, he said, for the 
use of plasmas with electron density 
about 1000 times as great as solid 
metal. 

Saenger reported also that his 
laboratory in Germany has developed 
a steam rocket with 60,000 Ibs. thrust 
and a specific impulse of 50 sec. The 
cost is much lower and the rocket is 
much safer than conventional rock- 
ets, he said. 
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The major technical problem in | 





Venus Re-observed? 

The Soviet Embassy in Washing- 
ton said last week that contact has 
been resumed with the Soviet Venus 
probe. 

Embassy officials said the contact 
was resumed some time prior to 
March 16. They said no further in- 
formation was available. 

In Britain, Prof. Bernard Lovell, 
head of the Jodrell Bank radio ob- 
servatory, told U.S. officials he had 
received no indication from the 
Soviets that contact has been re- 
sumed. He said the Soviets in early 
March discontinued any notifications 
to him about the probe. 


Venus Radar-Bounced 

The 85-ft. dish antenna at Gold- 
stone, Calif., has made contact with 
Venus. 

The station, operated by Jet Pro- 
pulsion Laboratory for NASA, 
bounced radar signals off the planet 
on a frequency of 2388 mc, beginning 
March 10. 

The radar reflections are a series 
of experiments designed to determine 
whether the planet spins and, if so, 
the speed and orientation of spin, 




















Photo below shows PYROFUZE wire 
50 miliseconds after ignition. Dura- 
tion of exposure: 2 miliseconds. 
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as well as the nature of Venus’ re- 
flectivity and an exact measurement 
of the astronomical unit. The experi- 
ments will continue through April 11, 
the date that earth and Venus come 
closest. 

JPL used a maser and a para- 
metric amplifier. Radar signals have 
been bounced off Venus in the past, 
but this is the first time the reflected 
signal—6 and % min. after trans- 
mission—was detected without elab- 
orate processing and analysis. 


Life Signs from Old Stone 


Advanced techniques of meteorite 
analysis have prompted scientists to 
conclude that a century-old meteorite 
came from a place where life existed. 

The stony fragment, which im- 
pacted near Orgueil, France, May 14, 
1864, was subjected to infrared and 
ultraviolet spectroscopy, X-ray dif- 
fraction and _ high-molecular-weight 
mass spectroscopy. Scientists Barth- 
olomew Nagy, Douglas J. Hennessy 
of Fordham University, and Warren 
G. Meinschein of Esso R&E Co. de- 
tected certain hydrocarbons similar 
to those occurring in earth living mat- 
ter. 
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Nuclear rockets, with a performance capability nearly twice 
that of the highest-specific-impulse chemical rockets, have been 
of major interest to Aerojet-Genera! for several years. These programs have resulted in significant 
Exploratory studies were initiated by Aerojet in 1955 to ascertain progress toward the development of a 
the feasibility of nuclear rockets, and the technical advances _— practical and reliable nuclear propulsion 
required to develop a successful nuclear propulsion system § system. They are based on Aerojet's 
were determined. This work at Aerojet has undergone contin- | combined experience in liquid and solid 
‘yous expansion under government and company sponsored _ propellant rocketry, nuclear technology , and 
programs. Included are: preliminary design of engines and  cryogenics—experience which ensures 
vehicles, simulated nuclear engine tests, radiation hazards that the challenge of a new era 
ah, research, analog computer system design (to simulate nuclear —_in propulsion can, and will, be met. 
ion), nuclear test facility construction, and the 
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WASHINGTON 


Cutting Up the Missile Dollar 


Breakout of FY ‘62 budget shows the Navy will 
spend $193 million on Polaris missile procurement, $396 
million on Polaris missile RDT&E, and $704 million on 
FBM subs. Only $200 is in the budget for Atlas to com- 
plete the program, while there is $350 million toward 
the “full financing” of Titan. Minuteman is on an incre- 
mental financing basis. Total new obligational authority 
for the Air Force to procure missiles of all varieties is 
$2.8 billion—including a $100-million buy-out of Hound 
Dogs and $67 million to complete Thor, Jupiter and 
Bomarc funding. 


No More Bread on Water 


One of the hard-to-take effects of the DOD order 
giving the Air Force its head in space will be a clamp- 
down on speculative spending by the Navy and Army. 
Almost certain to suffer will be the ambitious plans for 
the Navy’s Pacific Missile Range. Some insiders won't 
be surprised if the AF annexes PMR Point Arguello, 
which abuts Vandenberg AFB. 


NASA vs. AF 


Showdown on who will take charge of the US. 
man-in-space program—and with it the main role of 
space exploration—will come soon before President 
Kennedy’s National Aeronautics and Space Council. 
Cost is almost certain to rule out any duplicating pro- 
grams, so it comes down to a choice between the Air 
Force and NASA. Best bet on who'll win when the 
cards are dealt: the Air Force. 


Scouts for Hydra 


Navy has ordered six Scout rockets from NASA 
for use in its Project Hydra at PMR, to prove the 
feasibility of firing large solid boosters as they float in 
the sea. First shot will be with Scout which was damaged. 





INDUSTRY 
Titan | Has Valve Problems 


Several failures of a hydraulic flow control valve in 
the Titan I fueling system are being attributed to de- 
ficiency in non-destructive testing methods. “Not fre- 
quent, but costly,” the failures have occurred despite 
adherence to standard tests—including ladle samples, 
break specimens, periodic physical and chemical analysis 
of molten metal. 


Lockheed Wins AUTEC Contract 


Surprise winner of a six-month Navy study con- 
tract for $372,000 to devise a plan for developing the 
proposed Atlantic Underwater Test & Evaluation Cen- 
ter (AUTEC) is Lockheed-Burbank. Award gives Lock- 
heed the inside track on the range, which the Navy 
expects to cost $100 million. 


East vs. West 


Southern California groups are fighting off new at- 
tempts by East Coast interests to rope off more defense 
contracts. Los Angeles leaders are dead set against the 
Kennedy Administration’s line of thinking that con- 
tracts should be channelled willy-nilly to depressed 
areas regardless of their ability to produce quality 
merchandise. 


R&D Intelligence 


Aerospace Corp.’s Leo Gatzek sees improvements on 
the way in development of “superalloys” from refractory 
metals, composites, plastics, metal fabrics . . . NASA is 
studying the possibility of keeping at least one Tiros 
weather satellite in orbit until the first Nimbus is ready 
in late 1962 . . . Industry is turning to the electron beam 
microanalyzer to select materials for missiles and space 
vehicles . . . NASA will build a new launch stand at 
Cape Canaveral to take care of all Atlas-Agena B, 
Centaur and Mercury shots for the next few years. 
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FBM sub Theodore Roosevelt, now at Cape Can- 
averal, may be the first to try simulated combat shots 
with Polaris. Four Polaris missiles carrying 400 Ibs. of 
HE explosive in a non-nuclear warhead are scheduled 
for firing soon at full range. 


Next Big Shakeup? 


If DOD Secretary McNamara remains consistent in 
re-shaping the missions of the services, he could be 
thinking of transferring the Air Force’s Tactical Air 
Command and possibly MATS to the Army—which 
needs them both to increase its limited war strike power. 


On the Pad 


NASA's S-15 cosmic-ray telescope satellite—next-to 
last in the Juno I] program—is set to go from Canaveral 
in the next few days. 
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British Sounding Rockets 


Regular weekly launchings of sounding rockets to a 
37-mi. height are being scheduled by the British. Shots 
from near Aberporth, Wales, and South Uist, Scotland, 
will take meteorological readings. 


Overseas Pipeline 


Russian air defense brass hats are said to be worried 
about licking the electronic countermeasures problem in 
countering U.S. satellite and Dyna-Soar flights over their 
territory United Electrodynamics of Pasadena, 
Calif., will work with SAAB on the telemetry instru- 
mentation of a new Swedish missile test site . . . On 
its arrival at Holy Loch, Scotland, the Patrick Henry 
FBM sub had to replace one of its Polaris missiles be- 
cause of a flight control system problem. It got a re- 
placement from the tender Proteus. 
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Army Ready to Buy Entac 
First Large-Scale Purchase Abroad by U.S. 


More than $20 million worth of French 
antitank missiles to be procured during 
FY 1961, more in FY '62; U.S. manufac- 


THE UNITED 
STATES is under- 
stood to be prepar- SS-//1, solid-fueled 
ing to make its first ‘tank missile 
large-scale buy of ‘tracked vehicle. 


foreign - made mis- 
siles 

MISSILES AND 
Rockets has learned 
the Army is plan- 
ning to purchase in 
excess of $20 mil- 
lion worth of Entac 
light antitank mis- 
siles from France be- 
fore the end of FY 
‘6l. This is to be 
followed up by an- 
other buy in FY °62 

Moreover, the Army is understood 
to be in the process of acquiring a 
“substantial” number of the longer- 
range SS-// antitank missile, also from 
France. Both missiles are being pro- 
duced by Nord Aviation. 

Over the next five years—as the 
Army moves to beef-up its limited war 
forces—expenditures for both missiles, 
industry sources believe, could run 
“into the tens of millions.” 

The first Entacs would be bought 
out of a $45-million unexpended add- 
on to the FY '61 budget. 

The decision to go abroad for anti- 
tank missiles is expected to generate 
loud protests from the American de- 
fense industry and touch off another 
uproar over the drain on U.S. gold 
reserves. “You can’t justify going 
against the gold policy,” one missile 
industry official told M/R, “when 
equally good antitank missiles can be 
produced in the States.” 

Army officials have been debating 
the antitank missile issue for more than 
a year, and the competition has been 
bitter. While some U.S. manufacturers 
have entered proposals, the contest has 
been mostly between foreign missiles. 

* Highly efficient—Fniac was the 
“sleeper” in the race. 

It is described as 
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“lighter and 


carried on 


by William E. Howard 






anti- 


cheaper and more efficient” than the 
SS-10 which has been purchased in 
limited quantities by the U.S. Army 


for deployment on helicopters and 
jeeps. 

Entac carries a HE warhead in a 
shaped charge. Its range is about 6600 
ft. Overall weight with container is 
80 Ibs., launch weight is 37 lbs. and 
flight weight is 26 Ibs. Like most other 
antitank missiles, it is wire-guided and 
intended for use by a single infantry- 
man. 

The SS-]/ has a range of 1650 to 
11,500 ft. and is deployed aboard 
armored vehicles (see photo.) By con- 
trast to the Entac the SS-1/] has a 
launch weight of 62 Ibs. Both are solid- 
fueled. 

In recent weeks, the competition 
reportedly was narrowed to the Entac, 
Britain’s Vickers-Armstrong Ltd. Vigi- 
lant and the Cobra, made jointly by 
Boelkow Entwicklungen of Germany 
and Daystrom Inc. of the U.S. A 
spokesman for Daystrom indicated that 
if the Cobra had been chosen, it would 
have been produced largely in the 
United States. 

It is understood that the Cobra, 
which has a 20.2 Ibs. launch weight 
and an effective range of 5280 ft., had 
proven out well in trials conducted last 


turers expected to protest outcome of lonc 
competition as drain on gold; Army also 
said to be acquiring French SS-11's 


year in Germany by 
the U.S. Seventh 
Army. However, 
during more tests at 
Redstone Arsenal in 


Alabama, severa| 
units exploded on 
launch. 

The Daystrom 
spokesman told 
M/R that for the 


Redstone tests the 
Army had sprayed 
the fibreglass Cobra 
launcher case with 
a paint that acted 
as a solvent. When 
the missiles were 
fired, they ignited 
the paint and the explosions followed 

General Electric Co. has a licensing 
arrangement with Nord Aviation to 
produce both SS-J0 and SS-J] mis- 
siles. It was reported, however, that 
the quantity of SS-7/’s needed initially 
by the Army would not be sufficient to 
warrant starting a production line in 
this country. 


*® Boost for France—Procurement 
of the SS-J] by the United States is 
in line with a general move by North 
Atlantic Treaty Organization countries 
to standardize on this missile. The 
movement was started last year by 
Germany, which ordered several mil- 
lion dollars worth of SS-//’s. 

The French missile industry—al- 
ready in the throes of expansion— 
would be helped considerably by the 
contemplated U.S. buy. Military 
sources say production facilities for 
Entac are available and that they could 
be turned out in quantity in a short 
period of time. Based on a unit price 
of $1000-$1200, the initial purchase 
could total around 17,000 Entacs. 

While Entac has won the first round 
in the great anti-tank missile competi- 
tion, the U.S. Army is known to be 
looking for a still lighter and cheaper 
weapon to equip infantrymen. t 
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THE ADMINISTRATION is _ be- 
ginning this week to map the nation’s 
new space exploration program—after 
narrowing the “roles and missions” 
field to NASA and the Air Force. 

Just how big a space effort will be 
undertaken—and by whom—will be 
influenced by the high-policy-making 
National Aeronautics and Space Coun- 
cil. 

Perhaps significantly, the Council 
will have as its chief officer the former 
legislative assistant to Sen. Stuart Sy- 
mington, who is former Air Force 
secretary and strong advocate of a 
large military space program. 

Dr. Edward C. Welsh, 57, was ap- 
pointed executive secretary of the 
Council last week, ending at least for 
the time being congressional complaints 
that Kennedy had dragged his feet on 
organizing the agency. The president 
had promised in January to use the 
Council—long dormant under the Ei- 
senhower Administration—to chart a 
course to overtake Russia in space. 

How swiftly the Council, which is 
headed by Vice President-Johnson, will 
move is a question. It is almost certain 
to order a massive review of the entire 
space program—military and civilian 
—which could take weeks or months. 

The big problem before the Council 
is to set down some hard and fast ob- 
jectives—objectives which Kennedy 
must buy or reject in the FY °62 
budget and succeeding budgets. 

In other developments: 

—The Air Force ordered a major 
shakeup of its fiscal and development 
commands, placing Lt. Gen. Bernard 
A. Schriever at the head of a new 
Air Force Systems Command (AFSC) 
—which will replace Schriever’s old 
Air Research and Development Com- 
mand as of July 1. 

—Both the Army and Navy indi- 
cated their displeasure to Congress at 
being virtually read out of space under 
the new directive (M/R, March 13, 
p. 16) renewing the Air Force’s license 
as the main military space agency. 

* Cannibalizing Denied—Hearings 
before the House Space Committee 
brought out that Defense Secretary 
McNamara had bypassed the Joint 
Chiefs of Staff (headed by Army Gen. 
Lyman Lemnitzer) in issuing the space 
directive to the Air Force. The hear- 
ings also produced a disclaimer by 
Air Force Chief of Staff Thomas D. 
White that the Air Force was seeking 
to cannibalize NASA. 

“Absolutely not,” replied White 
when asked the question. 

“I know of no one in the Air 
Force who holds the view that NASA 
should be combined with the Air 
Force. The job is plenty big for all of 
us. Relations between the Air Force 
and NASA have never been better.” 
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Lt. Gen. Bernard A. Schriever 


Command. 


Heads new Air Force 


White conceded, however, that he 
did write a memorandum last April 
which said NASA “will play a large 
part in the national effort and inevi- 
tably will be closely associated if not 
eventually combined with the military.” 
By way of explanation, White said he 
was only stating a conceivable pos- 
sibility at the time—not advocating it. 

White and McNamara also tried to 
calm Army and Navy fears that their 
space projects would be safe, along 
with possession of the Nike-Zeus and 
Polaris programs. But they didn’t quite 
succeed. Just how high feelings were 
running during the hearings was made 
clear by the Army’s R&D chief, Lt. 
Gen. Arthur G. Trudeau, who cracked 
that if the Air Force didn’t become a 


“space force” it would be “only the 
silent silo sitters of the seventies.” 

In another comment which he 
later recanted, Trudeau made what ap- 
peared to be a slap at McNamara: 

“We read every day about how 
fortunate we are to have the civilian 
competency which is being brought 
into the government and as a simple 
military man I accept these profound 
decisions as being made with great 
wisdom.” 

* New AF Commands—But, if 
the military was unhappy, contractors 
at least were given something to look 
forward to in the Air Force reorganiza- 
tion of ARDC. The objectives of the 
new command setup will be to greatly 
simplify and streamline lines of au- 
thority in development of missile and 
space systems. Here’s how it works: 

Schriever’s new AFSC will have 
sole responsibility for acquisition and 
development of missiles and space sys- 
tems—including contracting and fund- 
ing—right straight through the time 
they are turned over to the user com- 
mand. Headquarters will remain at 
Andrews AFB, Md., where ARDC is 
presently located, and Schriever’s com- 
mand will take over 30-40% of the 
funds previously handled by the Air 
Materiel Command. 

AMC, headquartered at Wright- 
Patterson AFB, Ohio, has been re- 
named the Air Force Logistic Com- 
mand (AFLC) and will continue under 
the direction of Gen. Samuel E. 
Anderson as the logistic support agency 
of the entire Air Force. 

All basic and applied research 
formerly under various offices of 
ARDC has been consolidated under 
the new Office of Aerospace Research. 
It will be headed by Maj. Gen. David 
E. Hooks, who will report directly to 
headquarters USAF in the Pentagon. 
This is the only function being re- 
moved from Schriever’s new command. 

AMC’s Ballistic Missile Center and 
ARDC’s Ballistic Missiles Division are 
being combined and realigned as two 
of four new divisions under AFSC: 
Space Systems Division, headed by 
Maj. Gen. Osmond J. Ritland, and 
Ballistic Systems Division by Maj. Gen. 
Thomas P. Gerrity. The other divisions 
are Aeronautical Systems Division at 
Wright-Patterson, retaining manage- 
ment of the Dyna-Soar program; and 
Electronics Systems Division at Cam- 
bridge, Mass., combining the functions 
of CCDD and ESC. 

One of the prime targets of the re- 
organization is speeding up ICBM base 
construction. Brig. Gen. A. C. Welling 
of the Army Corps of Engineers, who 
had functioned as an equal to Gerrity, 
now will become his deputy, giving 
Gerrity direct authority from ICBM 
production to base completion. Bs) 
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Not in present plans... 


Atlas-G Boosters Await Go-ahead 


Convair says new types with 
Rocketdyne H-2 engines and 
Centaur 2nd stages offer up 
to 660,000 Ibs. thrust 


by Richard van Osten 


ATLAS-G SPACE boosters could 
be available in about 20 months if a 
go-ahead were given now, according 
to Convair-Astronautics. 

Two versions of the Aflas-G have 
been proposed to Air Force and Na- 
tional Aeronautics and Space Adminis- 
tration, but no procurement has been 
proposed in current planning. 

Atlas-G could be furnished in a 
250,000-Ib.-thrust configuration (G- 
250) or a 300,000-Ib.-thrust model (G- 
300). Actually, there would be four 
Atlas-G types—the two basic boosters 
plus the same boosters with a Centaur 
second stage. 

Based upon a five-year “ultimate” 
development program, Convair believes 
the “G" could place one payload 
pound in orbit for $100 if Centaur 
were used as the second stage. 

Another cost factor of Atlas-G is 
that the basic vehicle could be built 
with existing techniques, tooling and 
materials used for earlier Atlas models. 

The “G" has a 10-ft. diameter, 
same as other models. Its overall length 
is increased for greater fuel capacity— 
with Centaur and adapter hardware, 
overall length would be about 135 ft. 
Other than the increased length, the 
“G"'s external appearance is identical 
to “E” or “F” models to the untrained 
eye. 
Minimum skin thickness would be 
increased between 0.012 and 0.015 
in. over present skin gauges, and in- 
ternal pressurization would be upped 
slightly to handle the greater payloads. 

If full advantage is taken of all 
present facilities for Atlas production, 
plus existing know-how, “G” develop- 
ment costs are estimated at about $100 
million, all-inclusive. This figure in- 
cludes the fabrication and test of four 
developmental models, all flight tests 
and the slight modifications to standard 
Atlas launch pads to accommodate the 
“GC” models, 

The G-250 with Centaur would 
weigh about 432,000 Ibs. when loaded 
with RP-1, and LOX conventional 
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Atlas propellant. No special fuels are 
planned for the “G” at this time, al- 
though the missile and powerplant 
components are easily adaptable for 
storable fuels. The G-300 would weigh 
slightly more, about 440,000 Ibs., and 
has a thrust/weight ratio of 1.33:1. 

Both the G-250 and G-300 would 
use Rocketdyne’s H-2 engine as 
boosters. Present Rocketdyne-built 
Atlas sustainer of about 60,000-Ibs. 
thrust would not be changed for the 
“G.” 

Total boost thrust with both boosters 
and the sustainer operating is about 
560,000 Ibs. for the G-250 and 660,000 
Ibs. for the G-300. With Centaur as 
second stage, the G-250 version could 
place 18,000 Ibs. in a 300-n.-mi. orbit 
or 3500 Ibs. in a “24-hr.” orbit. The 
G-300, also with Centaur, could lift 
20,000 Ibs. into a 300-n.-mi. orbit and 
put 4000 Ibs. in a 24-hr. orbit. 

Without Centaur both the G-250 
and G-300 vehicles could boost about 
four tons into a 300-n.-mi. orbit. 

Rocketdyne’s H-2 engine is, in 
many ways, a growth version of the 
H-1 just as the Atlas-G is a growth 
of the “E”. Development of the H-2 
got under way about the same time 
as the H-1 development began for 
Saturn. Some funding came from 
NASA on the basis of a feasibility 
study for a follow-on engine to replace 
Saturn’s H-1 engine if needed. The 
H-2 was designed to fit the Saturn 
envelope but up-rated to 250,000 and 
300,000 Ibs. thrust. Some development 
funding came also from the Air Force. 
NASA has expressed continued interest 
in the H-2 engine, but no funding has 
yet been made available. 

© Simplicity—The H-2 is another 
cost-cutting component. For one, it 
is even simpler than the H-1l and 
carries further developments proven on 
Rocketdyne’s X-1 engine. 

Thrust chamber design will prob- 
ably follow that of the H-1 engine 
which has been operated, as far as the 
thrust chambers are concerned, at 
levels as high as 270,000 Ibs. The H-2’s 
turbopump is designed to handle stor- 
able propellants and the thrust cham- 
bers have been tested with storables. 

One major switch from the H-1 
would be the method of turbopump 
drive. If the H-2/Atlas-G combination 
vehicle is used is a mission that may 
require some degree of throttling or 
speed changes, the turbopump will 


probably be a direct-drive type—more 
or less a scaled-down version of the 
pump used on the F-1 1.5-million-Ib. 
thrust engine. 

If the mission requires fixed, pre- 
cisely calibrated engine operation, the 
H-2 turbopump would most likely 
be driven by a gas tap-off system from 
the turbine chamber. This concept has 


been successfully tested in over 100 
test stand runs. 
Like the Atlas-G, the H-2 is a 


“concept,” not complete hardware at 
the present time. It could mesh with 
the whole Atlas-G program in about 
18 months, Rocketdyne engineers say 
Some tooling for the pumps is avail- 
able. Technical know-how for contro! 
valves and thrust chambers is already 
well advanced. 

Entire H-2 engine system would 
run higher pressures and flow rates. 
Specific impulse would be “greatly im- 
proved,” but Rocketdyne engineers say 
only that it is greater than 250. 

Neither Convair-Astronautics nor 
Rocketdyne are willing to discuss the 
Atlas-G in great detail as far as pos- 
sible payloads are concerned. 

* Too much range?—It might be 
used as a weapon, but as one Convair 
engineer says, “it would have almost 
infinite range and what good would it 
be?” 

The Atlas-G has been designed for 
space booster use. It has the most per- 
formance of any present booster ex- 
cept Saturn, Convair says. The com- 
pany also believes the “G” is attractive 
for various lunar payloads, military 
space missions, or Venus payloads. The 
“G” has about three times the cap- 
ability of Atlas-D with Centaur for in- 
jecting payloads into a 24-hr. orbit. 

But there is no planned requirement 
for the “G.” Convair has no funding 
to continue studies, and the project is 
in “limbo” at the moment, the com- 
pany says. 

One Convair spokesman says a 
prime reason for the Aftlas-G exclusion 
from present space programs is that its 
payload capability to lift payloads is 
greater than needed for the time period 
of planned missions. But he also points 
out that excess payload capability is 
something “that seldom goes to waste.” 

The company is keeping the “G” 
on tap, however, in event it is needed 
for some mission, some scientific proj- 
ect, that’s not known at the moment 
or is unforeseen in planned programs. # 
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AREA OF INTERPLANETARY 
MAGNETIC FIELDS 


P-14 TRAJECTORY his 


i, 


TRAJECTORY OF P-14 carries it out through the Van Allen belts, away from the sun and in the general direction of the moon. 


P-14 Ready for Deep-Space Debut 


FIRST MAJOR attempt to map the fine details of the 
magnetic field in cislunar space was being prepared for 
launching last weekend. A Delta vehicle was ready at Cape 
Canaveral to launch the P-/4 magnetometer probe to an 
apogee of more than 100,000 miles—possibly as far as 
140,000 miles (M/R Jan. 16, p. 14). 

The 78-lb. spacecraft carries 168 Yardney silver-zinc 
cells, providing 18 watts for upwards of 55 hours—enough 
to power the spacecraft out to apogee and a little beyond. 
If it follows a perfect trajectory, the four-day flight will 
carry P-14 back to a perigee of 105 miles and a further 
swing out into deep space. However, the batteries may 
have burned out by that time, in which case it will be im- 


The National Aeronautics and Space Administration 
said the flight was the first of many in deep space for the 
rubidium vapor magnetometer, sensitive to field as weak 
as .01 gamma. Similar experiments will be aboard the 
Ranger deep space and lunar landing flights. 

The spacecraft also carried two fluxgate magnetometers, 
sensitive to fields between 0.5 and 25 gammas for determi- 
ning the direction of weak fields. All the magnetometer ex- 
periments were developed by NASA’s Goddard Space 
Flight Center. 

An experiment to measure density, direction and bulk 
velocity of low-energy plasma—protons in the 120 ev-2.5 
kv range—was designed by MIT. An optical aspect sensor 
































possible to track. was prepared by Goddard SFC. 33 
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ENGINEERING LAYOUT of spacecraft shows magnetometer on a small sphere at 
the end of rod extending from main body, which carries 168 silver-zinc cells. 
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of Delta, with 
folded inside fairing halves. 


P-14 sits atop final stage 
antennas 
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attack 
Today's pilots traveling at supersonic speeds must seek out targets they cannot see. To make low-level attacks in any 
weather, day or night, requires highly sophisticated electronic aids. Autonetics meets this need with advanced radars 
using terrain avoidance equipment, bombing-navigation systems and projected displays. Such are: NASARR, a com- 


pact, lightweight, monopulse radar system in F-105's of the USAF, the F-104's of Canada, West Germany, Belgium, | 


Netherlands and Japan; and the AN/ASB 12 radar-equipped, inertial bomb-nav system in the Navy’s Mach 2 A3J,' 





Electromechanical systems by A u t '@) n e t } & bot A Division of North American Aviation 





Technical Countdown 


ADVANCED MATERIALS 
Powerful New Oxidizer—Oxozone Fluoride 


Chemists at the Temple University Research Institute have 
formed O,F, (Oxozone fluoride) through an electrical dis- 
charge at low temperatures in an atmosphere of 2 moles O, 
to 1 mole F,. The fluoride is a reddish-brown solid, some- 
times forming needle-like clusters. Bond strength studies on 
the substance indicate the possibility of forming the higher 
members O.F, and O,F,. A new form of oxygen, cyclic 
0. or O, polymer may be capable of existence. 


Russians Cold Roll Titanium from Powder 

Titanium strip exhibiting a tensile strength of 67.5 
kg/mm? and an elongation of 23.7% is the result of a 
process which starts with rolled, raw-powder strip 1 mm 
thick. A series of sintering and rolling operations produces 
the final strip thickness of 0.45 mm. The process originated 
at the Gor’kiy Polytechnic Institute, USSR. 


Large Space Chamber at Goddard 

NASA’s Goddard Space Flight Center is running final 
acceptance tests on an 8-by-8-ft. Stokes thermal vacuum 
chamber with Microvac pumps capable of achieving 10-* 
mm Hg vacuum and varying temperature from —65° to 
+100°C. 


ELECTRONICS 
PSMR Program To Affect Manufacturers 


Recommendations of the recently completed PSMR 
(Parts Specifications Management for Reliability) report 
will have tremendous impact on the electronics industry. 
Already being put into effect by DOD, the program will 
increase costs because it calls for more testing and tighter 
manufacture controls. Some of the higher costs may be 
offset by increased yields, however, according to Paul 
Darnell, chairman of the 56-man military-industry study 
group which prepared the report. 


Rocket Trails for Antennas 


The use of rocket and jet exhaust gases as low- and 
medium-frequency radio antennas for intra-space commu- 
nication has been proposed by International Telephone and 
Telegraph Corp. ITT has been studying the feasibility of 
ionized gas trails as r-f radiators under an Office of Naval 
Research contract. 


Pershing Guidance Touted 

Pershing all-inertial guidance has been claimed an un- 
qualified success by Army following the latest (March 14) 
flight from Cape Canaveral. Using 1-degree-of-freedom air- 
bearing gyros, the new system was developed by Army 
Ballistic Missile Agency, Redstone Arsenal, built by Bendix- 
Eclipse Pioneer Division, Teterboro, N.J., and is believed 
considerably more accurate than either Jupiter or Redstone, 
which employ similar guidance. 


Heavy Nuclei Caught in Cajun Tests 

Heavy nuclei—carbon, nitrogen and oxygen—have been 
found in the clouds of particles spewed out during the 
major solar flare last November. During the solar event, 
NASA launched seven Nike-Cajun sounding rockets to 90 
miles altitude from Ft. Churchill with nuclear emulsion 
packages. Five were recovered, providing the first evidence 
of heavy nuclei in the lower ionosphere. 
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British to Help Instrument S-51 

Britain’s instrumentation for the S-5/ ionosphere satel- 
lite, to be launched by a Scout next winter, includes two 
electron temperature gauges, a positive ion mass gauge, 
three Lyman alpha channels, two X-ray counters, a solar- 
aspect sensor, a cosmic-ray detector and an electron-density 
detector. 


Diode Reliability Soars 


Failure of only one diode in 150 million hours of diode 
operation is reported by Pacific Semiconductors, Inc. Pro- 
duced for American Bosch Arma’s Aflas inertial guidance 
package, the diodes turned up a failure rate of 0.0015% 
1000 hours based on a 90% confidence level. 


OPTICS 
IR Terrain Analyses Studied 


Infrared spectrophotometers may be used for topo- 
graphic and geologic mapping, says Perkin-Elmer Corp 
Use of such airborne instruments, responsive to wavelengths 
in the 0.25 to 5-micron range, is now under feasibility 
study by the company for Army Engineers in Vicksburg as 
a means to determine terrain structure and suitability for 
travel by heavy military vehicles. Study involves correlation 
of diffuse IR reflectance characteristics and terrain—soil 
types and condition, slope, moisture, vegetation 


SUPPORT EQUIPMENT 
FBM Fire Control Funds Upped 65% 


Program for the advanced Polaris fire control system 
was vitaminized last week. Contract funds to GE’s Pitts- 
field Ordnance Dept. were increased by Navy from $34 
million to over $54 million. The new Mk84 system, 
having vastly increased operational capability and flex- 
ibility, will be installed first in the new Polaris sub USS 
Lafayette (SSBN-616). System uses new digital computer 
techniques and is more automatic than its Mk80 prede- 
cessor. 


PROPULSION 
New Booster Proposal 


Thiokol estimates that development of a one-piece 
solid motor of 3 million Ibs, thrust, 14 ft. in diameter, 
would take about three years. An overall vehicle, cluster- 
ing seven such motors, could be ready for manned flights 
in five years, the company said in a report on a NASA 
study last week. Burning time was not specified, but 
Thiokol said the cluster would propel more than 300,000 
Ibs. to orbital velocity or more than 125,000 Ibs. to escape 
velocity. 


Hula Hoop Helps Hawk 

Aerojet-General Corp. is using a modified hula hoop 
to aid in production of the Army’s Hawk surface-to-air 
missile motor, Production requires that portions of the 
propellant liner be bonded to the case while other portions 
remain free. A problem in sealing one area off from the 
other was solved through use of a flexible plastic hoop 
which forms a “dam” between the two areas. 
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A Study in Near-Chaos 


Wire/Cable Problems Cry for Solution 


Lack of standards, lead-time and design 
concurrency, poor intra-industry coopera- 
tion, and chemical difficulties bedevil a 


by Hal Gettings 


DELAYS, HIGHER COSTS, and 
even launch failures hitting U.S. mis- 
sile programs are being attributed to 
critical deficiencies in wiring and ca- 
bling. 

A MISSILES AND ROCKETS survey 
finds many industry experts feel the 
cure for these deficiencies may be on 
the way but it is too slow in coming. 

The military is deeply concerned. 
Many missilemen are aware of the 
adverse effect of wire and cable short- 
comings on previous missile programs 

and the necessity for heading off 
serious trouble in future programs. 

Because of this growing awareness, 
considerable progress has been made 
in the past year. Probably the most sig- 
nificant achievement is the broadened 
scope of the one good, general, ground- 
wire and cable specification—-MIL-C- 
13777—and its acceptance by all mili- 
tary services. 

But “Triple-7"—as it’s known in 
the trade—is no cure-all specification. 
Depending on whom you talk to, its 
value ranges from zero to near-perfect. 
Neither missile primes, the military, 
nor the wire and cable manufacturers 
agree on its usefulness or on how it 
can best be improved. 

Another serious lack is in lead-time 
and design concurrency. Cable manu- 
facturers want to be in at the planning 
stage of a missile system. Only then, 
they say, can they turn out a product 
that will do a satisfactory job at a 
reasonable cost—and be ready when 
it's needed. 

Examples of this lack are many 
Early Polaris missiles flew with some 
of the cabling carried on the exterior 
of the bird. Some of the first designs 
made no allowance for the intercon- 
necting wiring. 
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FAULTY UMBILICAL disconnect (see 
circle) caused failure of this Atlas-Agena 
vehicle to orbit a Samos satellite. 





critical aspect of missilery; growing aware- 
ness in industry and military is bringing 
improvement—but at slow pace. 


Thor installations in England wer: 
held up for several weeks waiting fo 
ground cables. 

Industry spokesmen recall severa 
instances where R&D programs were 
delayed for days or even weeks be- 
cause of troubles with inadequate or 
poorly-designed cabling. 

Troubles have also arisen from 
poor coordination and cooperation be- 
tween wire and cable manufacturers 
and connector manufacturers. 

Many concerned with the problem 
have suggestions for improvement, but 
none has a pat answer. All agree that 
more lead time, design concurrency, 
standardization, and better specifica 
tions would help. 

The solution will be difficult at best 
Bitter fights have evolved over chang 
ing specifications. It is sometimes al 
leged that companies whose manufac 
turing processes are included in exist 
ing specifications in such a way as to 
give them a competitive edge strongly 
resist any change. 

Proponents of various materials 
jealous of their favorites, adamantl) 
oppose the introduction of new ma 
terials, with the result that acceptance 
and standardization of new materials 
and processes usually trails far behind 
the state of the art. 

Many other factors contribute to 
the situation. Cable people say that 
many of those responsible for specify- 
ing and buying wire and cable are not 
trained for the task. They must be 
technically competent to be able to 
keep up with developments and judge 
the characteristics of available products 
against their requirements. And there 
are few guidelines to help them. 

In the first place, requirements are 
often poorly defined. Secondly, stan- 
dards and specifications are often so 
loosely spelled out that there is no 
yardstick for determining the merits 
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TYPICAL MISSILE UMBILICAL cable is complex assembly 
of r-f coaxial, power, data, and control conductors. Designers 


of the various products on the market. 
Even basic methods of measuring 
the mechanical properties—modulus of 
elasticity, abrasion resistance, flamma- 
bility, cold flow, etc.——of wire and 
cable components are unstandardized 
and subject to disagreement. Conse- 
quently, data are often uncorrelatable 
and virtually unusable. The buyer is 
left in the middle with no place to go. 

Often, too, buyers have pets of their 
own. A man enamored of polyvinyl 
insulation, for instance, may be hard 
to convince that some other material 
might better fit a particular application 

Some of the big wire and cable 
manufacturers admit that they failed at 
first to appreciate the potential of the 
missile market. Because they weren't 
interested in the .mall-quantity R&D 
requirements, other sources had to be 
found. Consequently, small companies 
sprang up and bred still other compa- 
nies which went after the “odd” quan- 
tities and configurations of missile wire 
and cable. Many of them, of course, 
did a good job, and their stepping into 
the breach at least got the work done. 

Frequently, however, lack of ex- 
perience and proper equipment re- 
sulted in poor quality or misapplica- 
tion that didn’t show up until some 
time after the cable had been installed 
Failures resulted, if not immediately, 
after several weeks or months in serv- 
ice. Not many of these companies sur- 
vive. A few prospered and grew, but 
most have disappeared—through bank- 
ruptcy or absorption by other organ- 
izations. 

The very nature of the missile wire 
and cable business complicates the 
overall situation. In most cases, the 
missile prime contractor specifies and 
buys the cable for his particular sys- 
tem; there is no central coordination of 
requirements and standards. Arbitrary 
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“parts peculiar” specifications are de- 
vised to fit each procurement. 

Here, too, the human factor often 
enters in. There are favored suppliers, 
configurations and materials. One ma- 
jor W&C manufacturer complained that 
his office had three legal-size file cab- 
inets full of individual specs and more 
coming in with every request for bid. 
As a result, even if an identical cable 
had been previously designed and built, 
it was almost impossible to trace back 
and find it, and the R&D job would 
have to be done all over again. Too, 
it is quite likely in many instances that 
an almost-identical cable had already 
been built that would do the job. But 
it would be hard to find it—and even 
harder to get it approved. 

* Pentagon apathy—Since the prime 
contractors usually handle procure- 
ment, DOD has shown little interest, 
at a high level, in setting up standards 
and specifications. Some time ago, the 
Department of Commerce (Wire and 
Cable Product Branch, Business and 
Defense Services Administration) of- 
fered to survey the situation and set up 
requirements data. But, because of mil- 
itary disinterest, they could not get 
military requirements—amounts, types, 
costs, etc.—and, consequently, the sur- 
vey was never approved. 

As mentioned previously, lack of 
cooperation between wire and cable 
manufacturers and connector manufac- 
turers is another source of difficulty 
Since terminations and connectors 
make up a large part of total assem- 
bly cost, this is an area of extreme im- 
portance. W&C people claim that the 
connector builders jealously guard pro- 
prietary design data on their products 
to such an extent that it’s hard to 
know exactly what’s available and what 
they should buy. 

Also, the lack of standards and 


must consider problems of crosstalk, temperature distribution, 
flexibility, strength, and material compatability. 


specs in this area means that recep- 
tacles and plugs must be built by the 
same manufacturer. Once a connector 
unit is installed in a missile, any fur- 
ther orders for replacement and spares 
must specify that particular manufac- 
turer’s product and he becomes vir- 
tually sole source from then on. 

Another point of complaint by 
some connector manufacturers centers 
about the “second source” agreement 
often entered into between buyer and 
supplier. This agreement says, in effect, 
that the manufacturer will release pro- 
prietary rights to the military if they 
will in turn agree not to seek a second 
source for the item until it becomes a 
“standard.” Such an agreement effec- 
tively precludes another source. 

There is no question that 
sourcing and lack of standardization 
raises problems and costs money. In 
one missile application, for instance, 
to tie together the equipment requires 
“jumpers on jumpers”—two sets of 
adapters to mate the different connec- 
tor configurations. 

Some progress is being made in this 
area, notably in the operational Atlas 
silo cabling. Here, one connector con- 
figuration serves about 80% of the 
system demands for interstage connec- 
tions. For the remaining 20% , 38 items 
are made with two basic shell sizes 
and two basic inserts. 

By contrast, there were 16 different 
configurations on the original Minute- 
man R&D site. 

Further, there is sometimes lack of 
coordination between the missile design 
engineers and the W&C builder with 
regard to connector mating. In one 
instance, a four-gang connector recep- 
tacle was installed in a missile, and a 
molded umbilical cable was fabricated 
with four terminating plugs to connect 

(Continued on page 32) 
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Army Could Cut Cable, Connector 


Comprehensive study by RCA shows only 21 standardized types 
of cable in five categories would meet Army’s missile system needs; 
cable design in R&D phase of missile recommended in report 





CROSS-SECTIONS OF CABLES RECOMMENDED FOR STANDARDIZATION 
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ARMY STUDY SHOWED that practically all ground cable system requirements could be filled 
by 21 designs grouped in five categories. “Synchro-Servo-Resolver” and “Power Distribution, Con- 
trol” designs are preliminary; final design may require addition of several other configurations. 
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THE NUMBER of cable and con- 
nector stock items for Army missile 
systems can be reduced by more than 
half, a recently completed four-year 
study reveals. 

Major advances in wire, cable and 
connector technology are both neces- 
sary and feasible, according to the 
same report, which, although directed 
at the Army, could no doubt be well 
applied to other military systems as 
well. 

Conducted by RCA Service Co. for 
the Army Rocket and Guided Missile 
Agency and the Signal Corps, the 
$470,000 study chiefly covered im- 
provement and_ standardization of 
cables and connectors for missile 
ground guidance and control. Its find- 
ings were based on examinations of 
the Nike, Hawk, Corporal, Lacrosse 
and Redstone systems; supplementary 
data were drawn from surveys of Dart, 
Sergeant, Bomarc, Snark, Terrier and 
Talos. It is the most comprehensive 
study of the subject ever conducted. 

The conclusions and recommenda- 
tions have yet to be implemented. 
There is some feeling that the scope 
of the work should be even further 
extended. Although there is no ques- 
tion of the benefits—and necessity— 
of standardization, progress is slow and 
the procedure is cumbersome (see 
story p. 28). 

In any case, the report will be 
highly valuable to both the military 
and the cable and connector industry. 
It may well help to bring some order 
out of the present near-chaotic situa- 
tion. 

*® Major findings—One of the ma- 
jor conclusions of the study effort was 
that the so-called “functionalized ap- 
proach” to cable system design is 
workable and is the most promising 
approach to inter-system standardiza- 
tion of cable system components. 

Assuming this approach, it was 
concluded that, with few exceptions, 
all ground cable system requirements 
can be assigned to one of five func- 
tionalized application categories: 

—Primary power 

—Power-distribution, control 
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—Synchro-servo-resolver 

-RF and pulse 

—General purpose 

Approximately 21 standard con- 
figurations of cable—within these five 
categories—will meet the foreseeable 
general needs of Army missile systems. 
On the basis of this standardization 
and categorization, the study group 
concluded that the list of required stock 
items could be cut by better than half. 

Another serious problem pinpointed 
by the study is the lack of a “compre- 
hensive and technically adequate” cata- 
log of currently used cable-assembly 
components. The report pointed out 
that such a catalog would do much to 
reduce the requirement for special items 
now generated by lack of any central 
source of information. Not only is 
there no central catalog, but few manu- 
facturers even adequately catalog their 
own products. As a consequence, buy- 
ers and specifiers find it extremely dif- 
ficult, if not impossible, to determine 
what products exist. 

The study group also considered 
the time factor in the implementation 
of standardization recommendations. 
Their consensus was that little could 
be done with presently operational 
systems: retrofit would be undesirable 
and unwarranted; disruption of an al- 
ready organized supply system would 
also interfere with operational status. 
But the report did mention that con- 
solidation of stock numbers of exist- 
ing parts would considerably reduce 
the number of warehoused items with- 
out adversely affecting present missiles. 

The biggest gain in. improvement 
would come with a long-range ap- 
proach. Lessons learned through the 
study could greatly benefit the design 
of ground cable systems for future 
missile systems. Such an approach 
would also allow for the incorporation 
of evolutionary design improvements, 
exploiting new materials and processes 
as they are developed. 

In other words, the approach to 
cable system design developed by the 
study should be applied to new missile 
systems in the R&D phase. Such an 
approach, the report said, can assure 


Inventory by Better Than Half 


maximum standardization of cable 
system components, together with 
significant improvements in system re- 
liability. 

* Action recommended—The RCA 
study group recommended several im- 
mediate and long-range actions to al- 
leviate some of the wire and cable 
problems: 

-A_test-to-failure approach to 
evaluation testing. This would insure 
that component reliability data would 
be objective, with little room for in- 
terpretation and the injection of unin- 
formed opinion into the evaluation 
process. 

-A unified source of technical data 
on the properties of materials suitable 
for cable and connector application. 
Lack of such data makes material 
evaluation and selection difficult, if not 
impossible. Differences in units and 
test procedures are especially trouble- 
some. 

-A technically adequate and stand- 
ardized glossary of cable and connec- 
tor terminology. 

-A consolidated and comprehen- 
sive cable-system design manual, de- 
scribing important electrical, mechani- 
cal, thermal, and environmental aspects 
to help in defining application require- 
ments and selecting adequate com- 
ponents. 

—Establishment and support of a 
competent standards engineering team, 
continually collecting and analyzing 
cable systems data to maintain develop- 
ment with the state of the art. 

*Problems encountered—-The RCA 
study team ran head-on into many of 
the problems that plague missile wire 
and cable. Mentioned in this report: 

-—Lack of technically adequate sys- 
tems data. 

-Lack of standardized and techni- 
cally adequate vocabulary. 

-Lack of comprehensive up-to-date 
single source for cable and connector 
engineering and design procedures. 

-Multiplicity of specifications. 

-—Lack of catalog information on 
available components. 

-Scarcity of technically adequate 

(Continued on page 27) 
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A UNIQUE FORM of chemical 
warfare within cable materials report 
edly has fouled up one missile pro 
gram—and could easily snarl others. 

Polyvinylchloride, a substance used 
in many cables, is inherently rigid 
Plasticizers have to be added to attain 
the required flexibility and these addi- 
tives are not usually compatible with 
each other. 

Thus if two different, incompatible 
plasticizers are used in one system in 
contact with each other, they may at 
tack each other with disastrous effects 
to the system as a whole. 

This situation has existed between 
insulation and filler material in certain 
applications. Nylon is also attacked by 
some plasticizers. The additives in Neo 
prene jackets are not always compatible 
with the insulation. 

® Many additives—Neoprene is a 
widely used covering material, normally 
cured in place. To bring the Neoprene 
curing temperature down low enough 
to avoid damage to the interior of the 
cable assembly, certain additives are 
required. 

Others are needed to impart flex- 
ibility at low temperatures. These ad- 
ditives can get out of hand—witness 


The Hazards of 


Incompatible Plasticizers 


Additives can attack each other and damage entire sys- 
tems; other major materials problems include shortage of 
technical data, variations in testing and measurements 


by John F. Judge 


Sampling of Some Representative Cable Materials 














































































































- of vy, Typical Material Properties rw 
| oc Dielectric Cont | Modulus of 
Dielectric | Volume Constant Operating eg 
| eente ate! © tm |@eene ab. Orone Typical 
Materia! | Mil cM) CPs | crs ) 25°C 55°C | Resistance Ap Comments 
SILICONE 400-800 |10**.10** 32 | 30 175-250 14 5-5 Good- Primary Insula- 
RUBBER ! | Excellent tion and Sheath) 
BUTYL 300-700 | 10"*-10*| 3.8 3.5 120 NA NA Fair to |Primary Insula-| 
RUBBER | Good tion and Sheath 
LATEX | 100 NA | NA | NA 60 NA NA Fair Primary 
RUBBER Insulation 
NEOPRENE | 80400 | 10% | NA | NA 90 S-.1 100 Good Sheath | Poor Water Absorp. 
Characteristics. Ex- 
| cellent Abrasion Re- 
' sistance 
“HYPALON"™| 100-500 10"* NA | NA 85 15-60 200 Excellent Sheath 
POLYVINYL.| 900 | 10 | NA | NA | NA | o NA Geed l ‘Sheath | Cherectoristics De- 
CHLORIDE pend Upon Com- 
pounding 
POLYETHY. | 500.900 10"7.10"* 2.28 2.62 120-130 | 12-125 | 100-320 Fair- Primary Insula-| Characteristics De- 
LENE Excellent ition and Sheath) pend Upon Density 
TFE- 1100 1o** 2.1 2.1 250 50-70 75-150 Excellent Primary Ram Extrudable Only 
“TEFLON” Insulation In Short Lengths 
FEP. 1500 19** 2.1 | 2.1 200 65 150 Excellent Primary Melt Extrudable 
“TEFLON” Insulation 
MYLAR" 4000 wo | 3.16 3.8 NA 450-600 NA Excellent Wrap oe 
“KEL.” 530-5000 1o** 2.7 2.3 NA 200 NA Excellent Primary 
_|__Insulation | 











missiles and rockets, March 27, 196! 





< VICTORS 











..the essence of the challenge 


Already these men are actively at work in sea and land opera- 


Today an exceptional group of scientists and engineers are 
pooling their specialized wisdom and genius in a race with 
tomorrow. These are the men of the General Motors Defense 
Systems Division located in Warren, Michigan and Santa 
Barbara, California. 


ASSIGNMENT . . . Anticipate and prepare for the ultimate 
problem of mankind—survival . . . in peace and in war 
survival on land, on and under the sea, in the air and to the 
farthest attainable reaches of outer space. 


This assignment serves . . . and is served by virtually every 
current and future field of scientific learning. It serves and 
is served by . . . every segment of industry and government. 
It reaches out to a horizon as yet unknown — unexplored. 


tions, aero-space, astrophysics, biological sciences mesh- 


ing their skills and ideas in America’s forward movement 


Defense Systems Division will manufacture no products in 
volume. Rather, DSD will serve the Defense Department and 
other governmental agencies, in cooperation with industry and 
other scientific groups, in fields of fundamental research and 
engineering through the coordination of knowledge, abilities, 
ideas and hard work. 


General Motors is proud to contribute, through the Defense 
Systems Division, to the strength of America and human 
progress. Top-level scientists and engineers in all of these 
specialized fields will find rare opportunities and challenging 
assignments in this fast-growing organization. 


DEFENSE SYSTEMS DIVISION, GENERAL MOTORS CORPORATION, WARREN, MICHIGAN AND SANTA BARBARA, CALIFORNIA 
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one case where the effort for flexibility 
wound up in turning the insulation into 
a conductor. 

But these are not the only materials 
problems. The Engineering Study per- 
formed by RCA Service Co. for the 
U.S. Army found that a major diffi- 
culty involved in the evaluation and en- 
gineering application of available ma- 
terials was the scarcity of adequate 
technical data. 

The differences in test procedures 
used to derive existing information as 
well as the differences in units of meas- 
urement further confused the picture. 

* Matter of technique—In the case 
of selecting cabling construction ma- 
terials, there are two basic problems. 
The first is a material evaluation which 
considers the technical, economic, and 
strategic feasibility of selecting a given 
material. The second is the classifica- 
tion of the large number of possible 
materials in such‘a manner as to relate 
their properties to specific design ap- 
plications. 

All cable constructional materials 
can be evaluated on the above factors, 
but first there must be a well-defined 
method of collecting and classifying 
data related to the materials. This must 
also relate the properties to the design 
requirements, and, at the same time, 
provide an easy, rapid and logical ac- 
cess to the data. 


APPLICATION 
REQUIREMENTS 


RELIABILITY 
REQUIREMENTS 
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The final selection of cable ma- 
terials involves consideration of ma- 
terial properties, manufacturing proc- 
esses, military specifications, and en- 
vironmental conditions as design cri- 
teria. 

The Study Group divided the ma- 
terials into four distinct sections, de- 
fined by functional application—elec- 
trical conductors, conductor primary 
insulation, protective outside covering 
and structural design improvements 
and fabrication simplification. 

The selection of the proper material 
results from an examination of many 
different factors, each viewed in term: 
of relative significance at the time of 
selection. 

For instance, manufacturing factors 
affect materials evaluation. The rapidity 
and accuracy attainable in molding or 
extruding, together with durability, 
strength, and other attributes make cer- 
tain materials valuable and favorable to 
mass production techniques. 

Every design requirement of an elec- 
trical cable assembly can be related to 
component material properties. Elec- 
trical, thermal, mechanical, environ- 
mental and physical properties are sig- 
nificant in the design. 

Selecting a material to meet a given 
set of application requirements de- 
mands detailed information concerning 
each material as well as an appraisal 
of the material properties. The final 
selection is made through the usual 
selection process. 





| FACTORS AFFECTING 








The application of such a commo 
sense system runs right into a numbx 
of obstacles. Certain qualities that a 
sume importance under extreme er 
vironmental conditions are not no 
mally measured. One example is tl 
modulus of elasticity at the lower ten 
perature limit of MIL-C-13777B. 

Manufacturers do not have autho 
itative standards available for the con 
pounding and fabrication of materia 
when their performance must excec 
present military standards. 

Another difficulty is that comple 
data is not available on a number « 
compounded insulation materials. Pa 
of this may be due to proprietary co 
siderations and part could be due | 
such a variability of properties in con 
plex compounds, that the manufactur: 
himself may not know all of the dat 

The Engineering Group did find a 
existing need for improved materia 
for use as sheath and primary insul 
tions in the construction of umbilic 
cables. This application would requi: 
brief subjection to temperatures in th 
order of 1800°F. 

The RCA effort has made possib! 
the direct relating of cable system ap 
plication requirements to measurabk 
material properties over a much broader 
range than before. But it could be ex 
tended to exploit miniaturization, re 
duced weight, maximum flexibility 
stability at high ambient temperatures 
increased cable life expectancy and, the 
old favorite, cost reduction. 3 





END PRODUCT ADAPTABILITY 

unit Cost— | 10 

QUANTITY | | MASS 
RATIO «= |S |-s« PRODUCTION 
vn | 





SYSTEMATIC CONSIDERATIONS involved in choosing a material are numerous 


cabling is vital to reliability. 


each must be evaluated at time of selection. Cost is probably toughest to assess, sinc 
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. (Continued from page 23) 
el 
t ionai bl R ded 
tk Operational Parameters of Functionailzed Cable Groups Recommen 
en for Standardization 
ho FUNCTIONALIZED| —_TYPICAL CURRENT VOLTAGE FREQUENCY | themes 
on CABLE GROUP | APPLICATION RANGE RANGE RANGE | 
ia : ‘Additional conductors are pro- 
eC DC power | vided in this design to meet 
PRIMARY : isti i + for auxi- 
3@ 3-wire AC power |0-200 amps/¢ AC existing requiremen 
POWER : 10-440 vrms 0-400 cps lk pc ; 
4 D tary pwr, separate 
le CABLES en oor Gener ney ee eo grounding, voltage control, 
dé. | and phone loops. 
Da 7 - 
Or POWER DIST./ Distributed AC/DC 0-20 amps distrib- 0-440 ann a Distributed power and control 
’ CONTROL power  —_—__|__ uted power tributed power |0-400 cps signals do not adversely in- 
CABLES Relay control and indi-|0-200 milliamps ne cake euninal teract, 
on cator lamp voltages control alt 
Ire : — " 
ati SYNCHRO.SERVO |!nd. & pos. data from! This cable design can also meet 
a RESOLVER synchros, resolvers \o.3 omge ~ e 0-400 cps | requirement for phone loops 
ia CABLES m.. eg | when needed. 
|\Computer info 
al | 2 
ica! Miniature and standard size 
MI 0-10 kvrms for |Up to 100 me cables are included in this 
RF AND Hi-voltage pulse hi-voltage and for HV cables group. Characteristic im- 
th« PULSE Hi-pwr RF pulse | — hi-power cables (Up to 3000 mc pedance of cables are in ac- 
CABLES |RF transmission 0-5 kvrms for for HP and RF cordance with accepted 
ible RF cables cables standards. 
a ‘ 2 | — 
a 
P Limited numbers of fol- 
ble - ~ 
lowing signal types 
der GEN in — or Requirement for general pur- 
ex : singularly: . ose cables of more than 40 
re- PURPOSE JOC power Computer BS emps ACIS 028 vee 0-400 cps seehuaion cannot be fore- 
ity CABLES C Tel an seen. 
ch \|AC power elephone| 
res, Control Indicator 
the B-supply 
3 . . 
SYSTEMATIC CONSIDERATIONS involved in choosing a most difficult to assess because missile system reliability is in- 
material are numerous but each has to be evaluated in the light timately related to the cabling system. Thus the most uneco- 
of its significance at the time of selection. Cost is probably the nomical material may be a cost-cutter. 
information on properties of materials. in a five-volume final report. the _Tesults of engineering research 
—Absence of a technically adequate, The first (vol. 1.1) contains the studies into the electrical, thermal, me- 
maintainable, and non-proprietary line technical summary and recommenda-_ chanical, and materials characteristics 
of electrical connectors suitable for tions. of ground cable systems. 
portable heavy-duty field service. Vol. 1.2 is a survey of ground cable Vol. HiT is a catalog of Ordnance 
—Lack of analytical means of ac- system requirements of Ordnance guided-missile ground-cable system 
curately relating cable system applica- guided missile systems. Requirements components compiled in the course of 
tion requirements to design require- investigated in the survey include the study. . 
ments without incurring considerable logistics, human engineering, and en- . Vol. IV covers the selection, speci- 
prototyping costs. vironmental, mechanical, and electrical fication and evaluation of cable sys- 
® Five volumes—tThe final results requirements. tem components. 3 
of the study were presented to ARGMA The comprehensive vol. II presents 
British to Receive 
Fleet of SD-1 Drones 
— THIRTY-TWO SD-1 Combat Sur- 
" veillance Drones are being turned out 
at the Radioplane Division of North- 
N rop Corp. for delivery to the United 
Kingdom expected in May. 
The highly mobile SD-1, shown in 
- the accompanying photo in take-off 
position on a zero-length launcher, is 
operational with U.S. Army field units 
in this country and abroad. It can be 
quickly positioned and zero-length- 
launched in rough terrain. 
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Standardization ‘Engineering Is ar 


Advanced military systems suffer badly from lack of standards or use of 


outmoded criteria; 


STANDARDIZATICN is _Mosing 
ground in the battle to provide parts 
and components equal to the require- 
ments imposed by high-performance 
military electronic equipment. 

Policy statements by the Depart- 
ment of Defense seem to encourage 
standardization, but the number of 
“special items” finding their way into 
missile and other complex military 
electromechanical systems continues to 
grow 

The near-chaos existing in the wire, 
cable, and connector components 
classes——discussed in other sections of 
this special report—is evidence of this 
overall problem. 

DOD's standardization effort has 
been successful to a considerable extent 

in component areas that historically 
have been standardized. But the effort 
in component areas peculiar to ad- 
vanced military systems, or where 
there is, no prior experience with inter- 
as well as intra-system standardization, 
has been less successful, frustratingly 
so 

It is a well-known and much-dis- 
cussed fact that the lack of standardiza- 
tion, or the adoption of obsolescent 
items as standards, has created prob- 
lems in system design and in providing 
logistic support for operational first- 
and second-generation missile systems 

An indication of the state of affairs, 
in just one component area, is the rec- 
ent estimate that line-item require- 
ments for ground-cable system com- 
ponents can be reduced to less than 
SO% of the current number through 
controlled development and implemen- 
tation of standard items, 

Because specific data is not avail- 
able, the problem cannot be measured 
in dollars, But it is no longer uncom- 
mon for a guided missile ground cable 
system to cost more than $3 million 
per site—in some instances as much 
as $10 million. Add to these direct 
costs the burden of duplicative com- 
ponent research, documentation, and 
inventory, and the dollar loss from 
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DOD approach marred by awkwardness, dearth of data 











STANDARDIZATION is a closed loop. Process begins with requirements and delivers 
components of proper technical quality to the designer engineer for implementation 


non-standardization or ineffective stand- 
ardization in this single area begins to 
assume significant proportions. 

The scope and complexity of the 
overall DOD standardization program 
is truly awesome. At last count, just 
under four million separate items, di- 
vided for administrative and cataloging 
purposes into 547 Federal Stock 
Classes, are being maintained in the 
Federal supply system. It has been 
reliably estimated that more than 200,- 
000 separate items are being added 
to the system each year—a consider- 
able portion of these resulting from 
missile system R&D or R&D related 
to the missile area. 

The theory and practice of system 
engineering was developed to cope with 
the problems of complex system R&D. 
It is becoming evident that an equiv- 
alent and complementary theory of 


standards engineering must be de- 
veloped, to economically provide the 
system designer with technically ade- 
quate and standardized components 
Component development and stand- 
ardization is falling behind the quick- 
ening pace of system development; 
the rate at which it is being left be- 
hind will increase as the full effect of 
systems management techniques, such 
as PERT on the Navy Polaris program 
and PEP on Air Force programs, is 
felt. 

Willard R. Fazar, member of the 
Polaris management team, says: “Mod- 
ern system management techniques 
have enabled us to reduce the R&D 
cycle, for major weapon systems, from 
7-10 years to 3 years; we are confident 
that the cycle duration will be reduced 
even further as the full potential of the 
PERT approach is realized.” 
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Urgently Needed Development 


Selection or development of a com- 
ponent for across-the-board standard- 
ized use, on the other hand, may take 
as long as 5 to 10 years to pass from 
recognition of need through definition 
of requirement and R&D to final is- 
suance of a military standard. This is 
admittedly an estimate, but it is rep- 
resentative and indicative of the in- 
creasing rate at which systems design 
is outpacing component standardiza- 
tion. 


The purpose of this article is to 
discuss a few of the many aspects of 
the DOD standardization program that 
require attention if it is to meet the 
challenge with which it is being faced 
—and to suggest an approach to meet- 
ing the challenge. 


The major requirement is that the 
program, as it applies to providing 
military standards for use in major 
weapon systems, must be re-oriented to 
better meet the needs of its principle 
“customer”—the system designer. To 
satisfy these needs, and to provide some 
hope of stemming the rising volume of 
special items going into the military 
supply system, a capability for timely 
decisions must be built into the process, 
and much more emphasis must be 
placed upon the engineering aspects of 
standardization. 


* Cumbersome process—As_ cur- 
rently practiced, determination of mili- 
tary standards is a cumbersome process. 
Too often, agreement upon a standard 
is several years in the making and, 
once reached, is based upon insufficient 
objective data and knowledge, thanks 
to lack of funding for supportive en- 
gineering. As a result, adopted stand- 
ards too frequently trail the component 
state of the art and never find their way 
into actual system usage. 


A second pitfall is the implementa- 
tion of obsolescent standards to detri- 
ment of system performance, In one 
actual case, AN connectors, fitted with 
“C” cable clamps, were used through- 
out a major ground-cable system in- 
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by Edward W. Maclaren, Jr. 
Government Service Dept. 
RCA Service Company 


stallation. The AN connector was 
selected in this case because “the AN 
is the connector standard.” The in- 
stallation has suffered continuously 
because the AN cannot prevent “breath- 
ing” around the cable clamp seal. The 
recurrent trouble appears as “excessive 
crosstalk during the early morning 
hours.” 

The trouble is that moist night air 
has been drawn into the cable assem- 
bly through the deficient connector 
seal during the cool, early morning 
hours—hence the “excessive crosstalk.” 
Once the sun comes up, the moisture- 
laden air inhaled by the cable assembly 
during the night is exhaled, and the 
trouble cures itself. It is reported that 
a maintenance solution other than 
a costly complete retro-fit with an ade- 
quate replacement is still being sought 

Connectors which can provide an 
adequate seal, and which have other 
desirable design features, were available 
at the time the installation was made; 
none of these were standard, however, 
and no one of the several commercially 
available lines is interchangeable with 
the others. Furthermore, there is little 
hope that a standard providing inter- 
changeability between functionally 
identical connectors of different com- 
mercial lines is forthcoming within the 
near future. The groundwork has been 
laid for formulation of a standard for 
this component area, but the stand- 
ardization process discourages effec- 
tive follow-up. 

The cumbersomeness of the DOD 
standardization process lies in_ its 
lengthy and complex approval and 
concurrence procedure. Contributing 
to the problem is the fact that many 
such concurrences and approvals must 
come from agencies having no direct 
knowledge of existing application re- 
quirements, or from agencies whose 
concern is with minor systems. As a 
result, it is increasingly believed, sys- 
tem designers often select a special 
item for which some, not always re- 
liable, performance data are available, 


rather than a standard item for which 
they have little data. 

* Inaccessibility of data—Current 
methods of cataloging and document- 
ing engineering information on stand- 
ards present an additional problem. 
This is probably best described as 
access difficulty. To be used, a stand- 
ard must be “advertised”— its existence 
must be brought to the attention of 
its potential user. Additionally, the 
potential user must be drawn, by its 
cogency and usefulness, to seek out 
the standard. And, of greatest import- 
ance, acCess to the standard must be 
made an easy and routine matter by 
proper choice of effective format. 

In seeking a workable solution to 
this problem, we should again con- 
sider the needs and habits of the prin- 
cipal customer for the product of the 
standardization program. Design 
engineers are accustomed to using 
commercially provided parts catalogs, 
in which parts are graphically pre- 
sented and considerable engineering 
data is provided. The Federal catalog 
system does not provide an equivalent 
parts catalog. 

The AF Technical Information 
File (M/R, June 15, 1959) is a step 
in the right direction, but technical 
data required by the designer is lack- 
ing. Also, the TIF is limited to equip- 
ment costing more than $2000. 

Problems of this kind must be 
solved if the standardization effort is 
to achieve its full potential as an im- 
portant aid in systems design and an 
instrument for long-term logistic sim- 
plification. Incompleteness of data and 
difficulty in gaining access to data are 
two major reasons why design engin- 
eers look upon standardization as a 
hindrance rather than an aid. 

* Engineering needed—To provide 
state-of-the-art standards, a_ well- 
planned standardization project must 
proceed on the assumption that an 
adequate engineering staff will be pro- 
vided. Outward indications are that 
current DOD funding for standardiza- 
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AiResearch 
pressure 
suit 

roteolToliiale 


provides maximum pilot 
comfort on the ground 





This portable, lightweight package keeps 
the pilot cool and comfortable on the ground 
in his flight pressure suit from one to two 
hours. Utilizing cryogenic liquid oxygen as 
the coolant, it requires no electric power o1 
other connecting supplies which might 
hinder the pilot’s mobility. 

Easily carried by hand or slung from the 
shoulder, the AiResearch unit can cool a 
pilot wearing either full or partial pressure 
suit during travel to and from his aircraft, 
preflight checkout and while seated in the 
cockpit. Pure oxygen for prebreathing can 
also be provided as a simultaneous function. 

This extremely simple and reliable cool- 
ing unit has no moving parts. In operation, 
ambient air vaporizes a supply of liquid 
oxygen to pressurize the system. Cooling air, 
made up of stored oxygen and ambient air, 


is then circulated through the suit. 


AiResearch is also in production on self- 
contained life support systems inside fully 
enclosed protective suits. These suits allow 
the wearer to work safely in hostile environ- 
ments such as toxic missile fuel handling 
and fire fighting. Research for modification 
of these systems is now being conducted for 


space use. 


* Please direct inquiries to Los Angeles Division 


AiResearch Manufacturing Divisions 


Los Angeles 45, California * Phoenix, Arizona 


Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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ti does not provide for adequate 
enzineering effort. A form of psuedo- 
sendardization can be accomplished 
through a cursory search of technical 
literature on the component area 
under study, but this seldom produces 
recommendations reflecting current 
state-of-the-art technology. 

Also, a careful study of the results 
of representative standardization 
studies will reveal that most, technic- 
ally speaking, are simplification studies. 
That is, their end result is elimination 
of duplication within the component 
or specification area under considera- 
tion. They do not as a rule provide 
a sound basis for up-dating of the 
component state of the art and agree- 
ment upon common specification of 
“form, fit, and function”’—the true 
goal of standardization. Simplification 
is often beneficial—in many cases 
extremely so—and can be performed 
preliminary to, or concurrent with 
standardization. But it is not engineer- 
ing standardization of the degree re- 
quired to provide system designers 
with a useful design tool. 

The engineering judgments _re- 
quired to select or design a _ procur- 
able standard of proper technical 
quality can be extremely complex. 

It is widely believed by those not 
acquainted with requirements of the 
weapon system designer that com- 
ponent standardization and specifica- 
tion consists of “counting nuts and 
bolts,” writing a specification, and 
preparing catalogs. 

This is not the case. The degree 
of proficiency, in materials engineer- 
ing alone, required to prepare a suit- 
able standard is usually more than one 
man can handle. 

The more important topical areas 
that must be investigated to equip a 
standards engineering group with suf- 
ficient background to arrive at satis- 
factory standardization judgments are: 

—Systems Studies 

—Electrical Studies 

—Mechanical Studies 

~Heat Transfer Studies 

-Materials of Construction Studies 

—Design Techniques 

-Industrial Survey Studies 

—Testing Techniques 

—-Reliability Factors 

—Human Factors 

* Approach—The RCA _ Systems 
Engineering Facility (Alexandria, Va.), 
in its final report prepared for an 
ARGMA cable and connector stand- 
ardization and improvement contract, 
outlines a planned project approach to 
Standards Engineering (see story page 
22). The five-volume report presents 
Standards Engineering as a four-step 
process consisting of systems engin- 
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REPORTING PERIOD 
FEDERAL SUPPLY list adds over 200,- 
000 items annually, much of it from mis- 
sile R&D. 


eering, design engineering, engineering 
documentation and cataloging, and 
standards administration. 

The staffing and planned engineer- 
ing approach outlined in the report 
and summarized above provides cap- 
abilities for: 

—Precise definition of 
quirements. 

—Knowledgeable relating of systems 
requirements to design requirements. 

—Competency to seek and imple- 
ment optimum solutions to engineering 
problems posed by application §re- 
quirements. 

-Translation of engineering design 
requirements into technically complete 
specifications. 

—Close coordination with prime sys- 
tem managers. 

—Close coordination with industrial 
groups. 

—Adequate documentation of qual- 
ity assurance, performance, and cata- 
log data. 

Study results such as these, pre- 
pared by an engineering team well 
versed in the philosophy of standards 
engineering, provide the basis of ob- 
jective data and substantiated engin- 
eering judgment. Of perhaps greater 
importance, a firm engineering back- 
ground has been established prepara- 
tory to presenting the resultant stand- 
ard for implementation. 

® Marriage of System R&D and 
Component Standarization—The con- 
sensus among those familiar with DOD 
standardization is that component 
standardization, to be effective, must 
be accomplished concurrent with, and 
in direct support of, system R&D. Cur- 
rent practice, forced into being over 
the years by the realities of meeting 
ever-shortening R&D _ deadlines, is 


system re- 


that a concerted effort toward compon- 
ent standarization comes into the pic- 
ture only after a missile system has 
been released by R&D. Even at that 
stage, the standardization mission is 
seldom well-defined. 

The post-R&D approach is based 
upon the premises that (1) standardiza- 
tion falls within the realm of product 
improvement and _ industrial engin- 
eering, and (2) that the cost of retro- 
fitting with standard components will 
not be prohibitive. With the advent of 
systems more complex by several orders 
of magnitude than any previously 
known, these premises lost their valid- 
ity. The cost of drafting and publica- 
tion changes alone, that would be re- 
quired to accommodate post-R&D 
back-fitting with standards, is sufficient 
to prompt decisions against it. 

O. D. Lambert, Assistant to the 
Chief of the ARGMA Standardiza- 
tion Branch, who has day-to-day 
familiarity with the problems of stan- 
dardizing components for complex 
systems, states: “The ultimate benefit 
of standardization within complex 
electro-mechanical systems will never 
be realized until full consideration is 
given to component standardization at 
the R&D phase as well as during the 
normal product improvement and in- 
dustrial engineering phases of systems 
development. Once a complex system 
has passed beyond the R&D phase, the 
cost of retro-fitting the system with 
standard components is, with few ex- 
ceptions, prohibitive unless such con- 
sideration has been a part of the R&D 
approach.” 

* Conclusions—DOD Standardiza- 
tion Manual M201 sets “maximum 
incorporation of standard items in new 
design,” without retarding engineer- 
ing progress, as the objective of the 
DOD standardization program. The 
quickening pace of advanced systems 
R&D and increasing demands for 
higher component reliability is present- 
ing the program with new challenges. 
Accomplishment of the stated program 
objective in the face of these new chal- 
lenges will require: 

-—Streamlined standardization deci- 
sion making. 

-Increased engineering 
within the program. 

-Reorientation of the program to 
place much needed additional empha- 
sis upon an engineering approach. 

—-Provision for long-range continu- 
ous program planning. 

—Provision for assembly and docu- 
mentation of engineering data that is 
useful, readily accessible, and rapidly 
disseminated to design engineers. 

—Provision, on an across-the-board 
basis, for closer coordination of the 
system R&D and component standard- 
ization functions 33 
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Wire & Cable Crisis 


(Continued from page 21) 





with the bird. When it came time to 
install, however, it was found that the 
cable terminations required too much 
space to allow mating with the recep- 
tacles. The expensive molded cable 
then had to be split and the receptacles 
relocated to make the connectors fit. 

Another problem exists in the chem- 
istry of the different materials that 
make up complex cables. Incompatible 
materials have resulted in insulation 
breakdown in numerous instances. Sys- 
tems that work well for a period of 
time suddenly are inoperative. Many 
agree that chemistry is perhaps the 
biggest problem in the industry (see 
p. 22). 

* What's been done—No doubt the 
best answer to the wire and cable 
situation so far is the implementation 
of MIL-C-13777—a general specifica- 
tion for GSE and umbilical cabling 
This has recently been classified a 
“coordinated document”—which means 
that all military services concur on its 
contents and agree to use it. Al pres- 
ent, 11 suppliers have qualified their 
products to this spec. When the mili- 
tary procures wire and cable, it must 
accept bids from any or all of these 
qualified suppliers. 

Most missile prime contractors ac- 


ne 


STRATEGIC AEROSPACE CENTER «® Lockheed/Georgia 
is next door to Huntsville and Cape Canaveral. This strategic 


cept and use “Triple-7"—as it’s known 
in the trade—but are under no re- 
quirement to do so. Some have used 
it as a basis for their own specs. Some 
include a few arbitrary modifications 
to limit the number of qualified bidders. 

Most agree that Triple-7 is a “good” 
spec but that it, too, has its limitations. 
For one thing, it’s hard to keep it 
abreast of developments. This spec 
originally covered only latex rubber 
insulation; a major hassle evolved when 
efforts were made to change it to admit 
plastic coverings. (One manufacturer 
claims that after plastics were qualli- 
fied, cable costs came down approxi- 
mately 40%.) 

Work is in process to qualify Teflon 
under Triple-7. Other materials will be 
added as they are developed and proved 
out—and after a certain time interval. 
Reduction in cable sizes, new connec- 





Cable Manufacturers 
qualified under 
MIL-C-13777 


Anaconda Cable Co., Crescent Eng. 
& Research Co., General Cable 
Corp., General Electric Co., Kaiser 
Corp., Pacific Automation Products, 
Phelps Dodge Copper Products 
Corp., Rome Cable Corp., Sur- 
prenant Mfg. Co., Okonite Co., 
Wm. Brand-Rex Div. 














geographic location eliminates excessive transportation costs, 


makes technical liaison more efficient, and reduces the overall time 


span of aerospace programs. And the Georgia Division is big 


enough physically to handle any program yet conceived- 


big enough in capability to take on the full gamut of advanced 


research and manufacturing jobs. LOCKHEED/GEORGIA 
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tors, and other improvements—such as 
fungus resistance standards—will 
added in the course of time. 

There have been complaints that 
Triple-7 was really written by ca‘le 
manufacturers around the particul ws 
type of construction best suited to their 
own facilities—and aimed at excludi: g 
competitors. Also, there’s some cri) - 
cism that tests specified by Triple 7 
should be better correlated to actu 
field usage. 

Connector manufacturers say thit 
lriple-7 poses some problems for them, 
too. Principal complaint has to do with 
steel reinforcing strands on small wire 
(AWG No. 15 down). This increases 
the overall size of the wire to a point 
at which it won't fit in many existing 
connectors. This is circumvented by 
clipping the strands short of the con- 
nector solder (or crimp) connection. 

Problems have also arisen from the 
steel cutting the copper conductor in 
cables subject to heavy flexing cond)- 
tions. Some feel that the steel rei: 
forcing is not necessary. 

The wire and cable business is no 
much more competitive than it was a 
short time ago—and the consensus is 
that this is to the good. Manufacturers 
say that their facilities are now more 
than adequate and heavier competition 
makes mandatory a continuous search 
for better processes and lower costs. 

* What needs to be done—High on 
the list of things to be done is standard 
ization (see p. 28). With more standard 
configurations, cable manufacturers 
could stock quantities of cable and fill 
orders in a few days. 

Whatever its merits, Triple-7 can- 
not be effective unless it is enforced by 
the military. So long as missile primes 
are free to deviate from the spec, de- 
sired ends cannot be accomplished. 

All involved in the missile wire 
and cable business are agreed that more 
lead time and design concurrence are 
essential. So long as the cabling is left 
until last, poor design and problems 
will naturally result. 

A single group set up by DOD has 
been recommended as one possible so- 
lution to the problem. Such a group, 
adequately funded, would develop ba 
sic data engineering principles, appli 
cable to wire and cable, collect catalog 
information on existing components 
and, in general, serve as a consultant 
to prime contractors and as advisor to 
the military. The group would keep up 
with the state of the art and develop 
standards and guidelines. 


Another proposal would have 
Army’s Frankford Arsenal, as co- 
ordinating body, regularly call to- 


gether representatives of the military, 
missile primes, and cable and connector 
manufacturers to work out their prob- 
lems on a continuing basis. 3 
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END RESULT of system is positive film overlay with names, 


symbols and numbers. 


Army Will Speed Mapping 


THE U.S. ARMY Map Service is 
speeding up its map-making process 
with a new electro-optical system. 

Developed by Concord Controls, 
Inc., of Boston, the device is an auto- 
matic type-placement system which 
cuts down the process of applying 
place names to one-half the time. The 
operation previously required many 
tedious manual operations and _in- 
volved duplication of steps. 

The system combines features of 
a pair of precise coordinatographs with 
an electronic digital recording and 
positioning system and a precise strob- 
oscopic projector. The operator locates 
every name on the map precisely 
where required, and at the same time 
selects the type size and style. 

The type order consists of a type- 
script and a punched paper tape. A 
second punched tape contains precise 





digital data describing the exact loca- 
tion and orientation of each of the 
map names, The position tape and a 
70 mm film strip of the names from 
a phototypesetter, are coordinated to 
expose the final names photopositive 
directly and automatically. 

The programer allows an operator 
to process approximately 100 names 
per hour with an accuracy of +0.0025 
inch. The photocoordinatograph posi- 
tions and exposes names on the photo- 
positive at approximately 1000 an 
hour. 

Army Map Service has launched 
a number of new systems designed to 
speed up mapmaking in anticipation 
of the large number of photographs 
from the Samos satellite and other 
reconnaissance programs. The Con- 
cord equipment will be installed in 
the next two months. 


iy 


SYSTEM INCLUDES programer (left), control console (center), photocoordinatograph. 
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NARROW-CHANNEL 
PHOTOGRAPHY 


For people with the problem of photo- 
graphing the interior of long, narrow 
channels, Kollmorgen has developed 
unusual devices capable of recording 
on film channels as narrow as ‘% of an 
inch, 
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Above, actual size, is a test film of circles 
and numerals placed within a !,"-wide 
channel. 
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Above is a panoramic view of a continuous 
section of the same film... with marks 
enlarged 8x. 
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Pitting, corrosion, fracture and other de- 
fects of interior walls can be continuously 
recorded with full-dimensional accuracy 

. . of exceptional value in quality control 
operations. 


LIGHT SOURCE 
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The secret of our insight: A highly precise 
45° mirror (A), mounted on a reed (B), is 
inserted in one end of the channel. A beam 
splitter (C) directs a powerful light into 
the channel from the opposite end which 
is reflected by the mirror onto the sidewall. 
The photographic leg of the system re- 
ceives the image from the channel mirror 
and through the beam splitter. A camera 
objective (D) focuses the image on the 
film. The channel is advanced by a carriage 
in precise synchronization with the ad- 
vance of film. Result: a continuous, clear 
photographic record of the entire channel. 
Various modifications of this device have 
been applied to channels up to six feet long. 
For longer and wider channels we have 
designed a miniature self-propelled camera, 
mirror and light source capable of present- 
ing a continuous image on film with resolu- 
tion sufficient to reveal scratches and 
hair-line cracks smaller than .010 inch. 


Write Dept. 6-3 
K KOLLMORGEN 
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NORTHAMPTON MASSACHUSETTS 
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Space systems 





First Streetcar Due to Go Soon 


THI 


satellites 


FIRST of the “streetcar” 
to be launched on a periodic 
schedule with whatever experiments are 


going its way—is due for flight this 
summer 
The Orbiting Solar Observatory, 


a sophisticated axle-spinning spacecraft 
weighing upwards of 350 Ibs., is mak- 
ing the first of three annual launches 
aimed at a circular orbit of about 350 
miles—below the Van Allen belts 

The OSO, designated S-/6 by the 
National Aeronautics and Space Ad- 
ministration, will be lifted by a Delta 
launch vehicle from Cape Canaveral 
A backup booster and spacecraft will 
be available in the event of failure. The 
1962 OSO will also be boosted by a 
Delta. Booster for the 1963 flight is not 
decided because there are no present 
plans to procure Delta vehicles beyond 
1962. The booster will be whatever is 
available in its power class at that time 

S-16 is designed to study a series of 
earth-sun relationships for a minimum 
of six months. With luck, says Dr 
Nancy G. Roman, NASA chief of 
astronomy and astrophysics, it may re 
main in operation for a whole year 
Operation longer than a year is doubt 
ful because nitrogen used for attitude 
control jets will probably run out. 

The spacecraft consists of two ma- 
jor* segments—a 40-in.-diameter spin- 
ning wheel with three arms extending 
out to 92-in.-diameter, and a vertical 
“sail” stabilized so that it permanently 
faces the sun to gather maximum en- 
ergy with its solar cells. The wheel 
spins at 30 rpm. 

Nickel-cadmium batteries continu- 
ally charged by the solar cells supply 
28 watts of power for the experiments, 
two data transmitters and a beacon 

The nitrogen system provides atti 
tude control on two axes. The plane of 
the spinning wheel is held by preces- 
sion within 5° of a line joining the 
satellite and the sun. The non-spinning 
portion is designed to hold the solar 
cells pointing at the sun within a toler- 
ance of 2’ or possibly 1’. 

The three fiber glass-plastic nitro- 
gen bottles are set on the extended 
members (see illustration) to increase 
the wheel's moment of inertia for gyro- 
scopic stability. The gas is fed back 
and fired from jets on the main body 

Similar nitrogen jet controls have 
operated successfully on several sound- 
ing rocket flights. But their use on S-/6 
will be the first time on a satellite 
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NASA ARTIST'S CONCEPTION of OSO shows how three fiber glass-plastic nitroge: 


bottles on extended members—first use of technique on a satellite 


Aluminum construction is used on 
the 2-ft.-thick spinning portion and the 
solar “sail.” Two experiments will be 
carried on the “sail” because of the 
necessity for pointing at the sun. 

Pointed experiments are an X-ray 
spectrometer in the 10-400 Angstrom 
range, with | Angstrom resolution, pre- 
pared by the Goddard Space Flight 
Center, and a_ high-dispersion shell 
grating, prepared by the University of 
Colorado, to monitor the solar Lyman 
alpha radiation. 

These experiments will be on the 
spinning wheel: 

-Hard gamma ray counter—in the 
range of 100-500 million electron volts 

by the University of Rochester. 

-Soft gamma ray monitor—in the 
range of 0.1-5 mev—by the University 
of Minnesota. 

~—Low-energy gamma ray monitor, 
by Goddard SFC 

—Materials behavior in space, a 
measurement of the temperature of 


seven different coatings painted on 

control surface, indicating the albedo 
and thus the degree of sublimation of 
the material, by Ames Research Center 

—Barium fluoride counters to moni 
tor neutron albedo, by the University 
of California. 

-Electron-proton discriminator, to 
learn how far down the Van Allen belt 
extends, by the University of California 

-X-ray ion chambers in the 1-1! 
Angstrom range, to calibrate the low 
end of the spectrum, by Goddard SF¢ 

—Photo cells and ionization cham 
bers for general monitoring of the sun’s 
behavior, by Goddard SFC. 

Ball Brothers, Boulder, Colo., is 
prime contractor on the spacecraft. Dr 
Roman said NASA hopes to continue 
the OSO spacecraft even after the all- 
purpose Orbiting Geophysical Observa- 
tory satellites come into use in 1963 
She said OSO requirements of pointing 
control and orbits are different from 
those of OGO. $3 
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BIG BOOSTER 


Thiokol is producing the largest single 
solid rocket motor to be flight tested, 
first stage of the Minuteman. Reliability 
has been demonstrated by a successful 
flight test and an 8-shot launch capabil- 
ity program. Ihe same facilities, scientific 
and technical talents, and skilled manage- 
ment team responsible for developing 
this powerplant in record time are 
capable of delivering space-age size 
boosters for earth satellites and solar 
system exploration. 


THIOKOL 


Thiokol. CHEMICAL CORPORATION, BRISTOL, PENNSYLVANIA 


Rocket Operations Center: Ogden, Utah 


Circle No. 8 on Subscriber Service Card. 
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CAPABILITY is spelled 
r-e-s-e-a-r-c-h 


In technology and facility, Vickers continually matches your needs 


New fluid power and hot gas systems for aerospace vehicles still in the idea 
stages are being developed at Vickers. Techniques for converting basic energy 
into precisely controlled power are continuously being sought by experienced 
teams of research specialists utilizing the finest scientific equipment. 

Creative application of the sciences of hydrodynamics, aerothermodynamics, 
heat transfer, metallurgy and chemistry have been productively blended with 
Vickers vast experience in the instrumentation and control fields. 

The principal effort of Vickers applied research is now concentrated in 
three areas: |. advanced systems and components for attitude controls, 
2. secondary rocket nozzle injection and 3. hot gas servo actuation. In addition, 
continuous refinements are being made to the high performance Vickers hy- 
draulic pumps and motors. 

The experienced Vickers Application Engineer in your area will welcome 
the opportunity to fill you in on additional details. In the meantime, write or 
call for Bulletin A-6002. 
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Extremely high temperature 





terial problems encountered o1 1 
entry into earth’s atmosphere a 
studied with the aid of a pla.n 


jet capable of 30,000°F. 


Basic effects of elevated tempera- 
tures On various materials are 
viewed and photographed with the 
hot stage microscope. 


Advanced type of primary and emer- 
gency fluid power supply system devel- 
oped and built by Vickers being readied 
for feasibility test in an environmental 
chamber. 


AERO HYDRAULICS DIVISION 


VICKERS INCORPORATED 


DETROIT 32, MICHIGAN 
TORRANCE, CALIFORNIA 


PROGRAMMED POWER IN: FLUID TRANSFER 


division of 
SPERRY RAND 
CORPORATION 


POWER TRANSMISSION * ENERGY CONVERSION 


Analyses of fluids, propellants and spe- 
cial coolants for electronic equipment is 
carried out in completely equipped chem- 
istry laboratory. 


Analog computer (shown) and solid 
state Univac digital computer give 
Vickers the important edge in solving 
complex engineering problems. 


Circle Neo. 9 on Subscriber Service Card. 
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by Jay Holmes 


A SEVENTH Little Joe flight will 
be held in the Project Mercury test 
program, but the flight need not neces- 
sarily delay further the first manned 
suborbital flight. 

The timing of Mercury Redstone 3, 
the first manned flight, depends largely 
on the result of an imminent Mercury 
Redstone ballistic development test 
(MR-BD), carrying a dummy capsule. 
It would take up to three weeks or 
more to put together another Little Joe. 

Little Joe 6, launched from Wal- 
lops Island, Va., March 18, failed to 
test the Mercury capsule enough to 
qualify it for manned orbital flight. 
But the conditions developed in the 
test were much more severe than could 
be imposed on a suborbital Redstone 
mission, officials of the National Aero- 
nautics and Space Administration said 
The escape system operated and Wil- 
liam Bland, capsule project officer, 
said he saw no reason why an astro- 
naut could not have survived. 

The Little Joe was designed to set 
off the capsule escape system at a time 
during powered upward flight when 
maximum compressive air loading 
(max Q) would have been imposed on 
the bell-shaped capsule. However, there 
was a malfunction in the test system. 
As a result, the escape maneuver took 
place 27 sec. later and 5000 ft. higher 
than planned. The Q load was only 
about 50% of that desired. 

Although officials of NASA’s Space 
Task Group would say only that an- 
other Little Joe shot may be held, it 
appears an obvious decision, since 
Little Joe flights are much cheaper than 
Redstone or Atlas flights as a means 
of obtaining test information. 


® Triple trouble—Three other mal- 
functions took place on the Little Joe 
flight: 

-A collision in flight—with either 
the escape tower or the retro package 

-caused slight damage to the capsule 
exterior. 

—Both the drogue parachute and 
the main chute were deployed at alti- 
tude, lengthening the flight from a 
planned 842 min. to 23 min. and allow- 
ing winds aloft to carry the capsule to 
a landing 18 miles offshore—about 12 
miles farther than planned. 

-The parachutes failed to separate 
from the capsule on impact with the 
sea. As a result, the capsule could not 
be picked up by helicopter until a ship 
Steamed alongside and men from the 
ship could disengage the chutes. 

NASA officials doubted that any of 
the malfunctions was serious enough 
to interfere with the schedule of the 
manned Redstone flight. Nevertheless, 
they began a thorough study of the 
telemetry prior to making any decision. 
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LITTLE JOE 6 capsule is carried by Ma- 


helicopter after March 18 recovery 


Seventh 
Little Joe 
Shot Seen 


Key to man-in-space launch 
timing is test at Cape of 
improved Mercury Redstone 


rine 


the Little Joe 


PERFECT 6-for-6: 


firing. 















































































































































* Proving improvements—At Cape 
Canaveral, meanwhile, NASA’s Mar- 
shall Space Flight Center made final 
preparations for the MR-BD flight, 
scheduled for last weekend or early 
this week. The Redstone booster was 
to carry a boilerplate capsule built in 
the early days of the program by STG. 
No separation or recovery was planned. 

NASA said the Redstone flight was 
designed to test corrections in the 
booster uncovered on the chimpanzee- 
carrying MR-2 flight Jan. 31. The diffi- 
culties would not endanger a human’s 
survival, NASA said, but the improve- 
ments had to be proven in flight. 

A NASA statement pointed out that 
the Redstone used for Mercury flights 
is a second-generation booster different 
in many respects from the Redstone 
fired extensively by the Army. 

The two major problems that de- 
veloped on MR-2 were failure of the 
thrust regulator and a low-frequency 
vibration of the entire booster-capsule 
assembly. The vibration caused a 
snake-like motion through the atmo- 
sphere that, in itself, was not a serious 
threat to flight stability. However, the 
booster’s attitude control system sensed 
the motions and was taxed to the ut- 
most trying to overcome the vibration. 

The thrust regulator was corrected 
with a relatively minor adjustment. 
Two steps were taken to solve the vi- 
bration problem. First, an _ electrical 
filter was wired into the attitude con- 
trol system to cut out signals from the 
low-energy, long-wave vibration. Sec- 
ond, a thick coating, similar to an 
automobile undercoating, was applied 
to the inner skin of the instrument 
compartment to reduce the amplitude. 

The booster will be the first fabri- 
cated for Project Mercury by the 
Chrysler Corp. The first two were 
manufactured by NASA at Huntsville. 

On Little Joe 6, the escape rockets 
were to have been set off at 35,000 ft. 
altitude, about 35 sec. after takeoff, 
so as to encounter max Q. But the 
actual firing took place 62 sec. after 
takeoff, at 40,000 ft. 


* Record intact—Liftoff at 11:48 
a.m. was followed by landing at 12:11 
p.m., with a Marine helicopter follow- 
ing it down. The USS Recoverer, a 
small salvage vessel, pulled alongside 
at 12:53. Men from the Recoverer dis- 
engaged the chutes and the helicopter 
put it aboard ship at 12:59. 

The new landing bag worked well, 
keeping the capsule upright all the time 
it was in the water. 

North American Aviation, which 
developed the Little Joe booster for 
Project Mercury, reported that cost of 
the six booster airframes, a launcher 
and all checkout equipment was about 
$1 million. N.A. noted that Little Joe 
has a perfect record in six firings. 33 
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IRE Hears 

$30-Billion 
Market May 
Come by '70 


Convention is largest tech- 
nical gathering ever held; 
missile/space interest dom- 
exhibits, 


fever 


inates sessions; 


recruiting at pitch 
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New York—Predictions of a $30- 
billion Electronics Market by 1970 
sparked the opening of the giant 1961 
Institute of Radio Engineers Inter- 
national Convention here last week. 
And the bulk of this market, said IRE 
top management, will be found in the 
missile/space and related industries. 

Space communications, already be- 
ing explored commercially by a num- 
ber of companies, is expected to be 
one of the leaders in this expansion. 
Progress in solid-state physics, along 
with advances in computing equipment 
and automation, will contribute heavily. 

Playing to some 70,000-plus engi- 
neers and scientists from all over the 
U.S. and 40 foreign countries, the 
1961 IRE was the largest technical 
meeting ever staged. Over three-fourths 
of the technical sessions were devoted 
to areas specifically or indirectly con- 
nected with missile/space applications. 
The bulk of the 850 exhibits of com- 
ponents, equipment, and systems were 
also aimed at missiles and space. 

* Recruiting accelerated—Proselyt- 
ing of engineering talent was at an 
even higher pitch than usual this year. 
The New York Times carried 16 full 
pages of display ads of engineers and 
scientists in the Sunday issue preced- 
ing the opening of the show. Other 
papers carried proportional amounts of 
“Engineers-Wanted” ads. 

Forty-three companies banded to- 
gether in a “Career Center” to handle 
job applicants in a mass-production 
operation. Others maintained elaborate 
hospitality and recruiting suites in 
their efforts to fill openings ranging 
from junior engineers to vice-presi- 
dents. One professional placement 
service offered registrants a chance to 
win a $600 color television set, shipped 
free to the lucky winner’s home. 

* Highlights of papers—During the 
four-day meeting, 265 papers were 
presented in 54 technical sessions 
covering 28 branches of the electronics 
art—ranging from space electronics to 
graduate education. A forerunner of 
the long awaited flat video screen, re- 
placement for the conventional cath- 
ode ray tube, has been developed by 
General Telephone and _ Electronics 
Laboratories, Inc. 

The inventor of the solid-state 
screen, Stephen Yando, described his 
device as a half-inch thick panel of 
lead zirconate-titanate that uses piezo- 
electric and electroluminescent proper- 
ties of the material to produce a mov- 
ing lighted image. 

When acoustic pulses are propa- 
gated across such a thin panel, said 
Yando, localized electric fields are pro- 
duced on the surface through direct 
piezoelectric effect. These interact with 
an electroluminescent phosphor layer 
to produce light. Size and shape of the 





lighted area is controlled by the methc | 
and timing of input-voltage pulses ar- 
plied to electrodes along the pane! 
boundary. 

So far, screens up to 5x5 inches 
in area have been built. Much mor: 
work is needed, said Yando, to develo 
fully the new panels, particularly fc 
background suppression. First applic: 
tions of the device probably will be i 
military electronic systems, he said. 

Highlights of other technical papers 

-A new technique for makin 
extremely small electronic circuits— 
called “dot component packaging” 
with a density of two million com 
ponents per cubic foot. Present majo 
application is in space and satellite 
vehicles but cost reductions in the 
future will make the tiny parts avail 
able for commercial use. 


—Use of new materials and pro- 
cesses in orders-of-magnitude improve- 
ments of solid-state devices. 

—New techniques for lunar explora- 
tion. These included a moon-orbiting 
satellite equipped with radar altimeter 
and tv system to survey the lunar sur- 


face. Another proposed a measure- 
ment of moon-reflected radar signals 
from earth to aid in navigating a space 
craft to a soft lunar landing. 

-A pre-detection recording tele- 
metering system. 

-The serious implications of high- 
energy Van Allen radiation effects on 
space vehicle electronic circuitry. 

-ASIS (Alert Sensing and Imple- 
mentation System) used to provide 
flight safety for project Mercury. The 
fully automatic decision-making sys- 
tem will sense sub-system malfunctions 
and initiate an abort command to 
separate the capsule from the Aflas 
booster. 

-The techniques for the develop- 
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ment of “adaptive control” systems. 

—Test results of the first optical (or 
laser) radar. 

-—Space rendezvous system using 
“logarithmic navigation” for guidance. 

—Rocket exhaust trails used as an- 
tennas for intra-space radio communi- 
cations. 

—Use of micro-modules for missile/ - 
space electronics. 

® Exhibit highlights—Hardly more 
than concept two years ago, Tenney 
Engineering, Inc., featured its space 
simulators as “shelf items.” Employing 
a model of its 11x12 foot chamber, 
built for Chance Vought, as typical of 
its standard systems, Tenney offered 
environmental test chambers capable 
of: 

—Space altitudes well in excess of 
400 miles. 


LEFT: On display 
at IRE Conven- 
tion is a 
“contour cable” de- 
veloped by Hughes 
Aircraft Co. to re- 
place bulkeir round 
wiring in missiles. 
Flat metal strips 
are imbedded in 
plastic ribbon. 


RIGHT: Novel 
lunar landing pro- 
posed by Dr. Frank 
Dickey, GE radar 
consultant, uses 
powerful beam of 
microwave energy 
to create “radio- 
wave atmosphere” 
for soft-landing of 
space vehicles. 


new 


—Cryogenic heat sinks using liquid 
nitrogen for temperatures to 100°K or 
down to 20°K with liquid helium. 

-Simulation of solar energy dis- 
tribution with a uniformity equal to 


that experienced on Earth, Venus, 
Mars, or almost any other known 
planet. 

—One- or two-axis motion simula- 


tion with acceleration control of item 
under test. 

American Bosch Arma _ showed 
components of its highly advanced 15- 
lb., 0.3-cu. ft. missile type digital com- 
puter (first described in M/R, Feb. 27, 
1961). An outgrowth of the Aflas 
ICBM all-inertial guidance computer, 
the new all-solid state system has been 
in development for the past two years. 

ITT Federal Laboratories Division 
demonstrated a 70-Ib. electronic scan- 
ning star tracker. Capable of tracking 
radiant energy from sources in the 
visible and near-infrared regions (up 
to 1.2 microns) with a sensitivity to 
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a sixth-magnitude star, the device 
obviates the conventional need for 
complex electromechanical scanning 


and the resulting vibration-caused limi- 
tations. 

The tracking telescope consists of 
an optical system, phototube, and 
electronic circuitry, and it can be 
gimballed or fixed. The optical lens 
has a l-inch aperture, 4-inch focal 
length, and a 30-minutes-of-are instan- 
taneous field of view. Although less 
for smaller fields of view, angular reso- 
lution is 9 seconds of arc, according 
to ITT. 

Designed for use in Nimbus and 
Advent satellites, the Bendix reaction 
wheels drew considerable interest. De- 
veloped by Eclipse-Pioneer Division, 


the disc-shaped 5-lb. assembly will be 
used for orbital-vehicle attitude control 





by developing and storing momentum. 
Motor torque, accelerating or decel- 
lerating a 3-lb. wheel, is transmitted 
through the unit monitoring pads to 
the vehicle structure to maintain con- 
stant vehicle attitude or to impart a 
desired attitude change. 

Lockheed’s Missile Space Division 
exhibited its “unfurlable” space inflat- 
able log-periodic antenna. Fabricated 
of mylar-aluminum foil, 0.0015-inch 
thick, the antenna is designed for pres- 
sure erection from a compact 12-ounce, 
one-third cubic foot package to a full 
8-foot extended unit. Roughly 6 psi 
will complete inflation, according to 
Lockheed. 

The unit is designed for use in the 
70-700 mc range. Two other similar 
units include an eight-helix element 
linear array (center frequency of 2300 
mc) and a 6-foot multifeed hemis- 
pherical antenna for 2400-mc opera- 
tion. Unfurled, the hemispherical unit 
is a compact 9-in. dia. x 12-in. long. 


One of the many new components 
shown by ITT Industrial Products Di- 
vision was its exploding bridgewire 
firing module. The module operates on 
28 volts de and it is completely solid- 
state. Weighing less than a pound, the 
2x2x5-in, unit can discharge about 2 
joules through exploding bridgewire in 
less than 10 microseconds. The trigger 
circuit is immune to stray voltages up 
to 15v ac or dc, either transient or 
Steady state, and also is immune to 
high-voltage static discharges and high- 
intensity rf fields, said ITT. 

A solid-state static vertical sensor, 
accurate to one minute of arc was 
shown by Bendix-Eclipse Pioneer Di- 
vision. Reliable and inexpensive, ac- 
cording to Bendix, the unit employs 
electrolytic sensors on two mutually 
perpendicular axes with its other cir- 
cuitry to indicate level with respect to 
these two axes. Unit draws less than 
5 watts 

Burroughs Corp. exhibited its now 
commercially available thinfilm mem- 
ory planes. First announced last month, 
the BIP-1000 units are capable of 
storing 20 eight-bit words. 

* Annual awards—Some 85 out- 
standing IRE members were honored 
at the Annual Awards Dinner. Seventy- 
six new IRE fellows were recognized 
and eight received special awards. 

The Medal of Honor went to Ernst 
A. Guillemin, Mass. Institute of Tech- 
nology, for “Outstanding Scientific and 
Engineering Achievements.” 

Ralph Bown, Bell Telephone Lab- 
oratories, received the Founders Award 
for outstanding service to the IRE and 
outstanding contributions to the radio 
engineering profession. 

Dr. Leo Esaki, Sony Corp. and IBM 
Research Laboratories, was awarded 
the Morris N. Liebmann Memorial 
prize for his work in developing the 
tunnel diode. 

The Browder J. Thompson Me- 
morial prize went to Eiicho Goto, 
University of Tokyo, for his paper on 
the parametron. 

Harry L. Brueckmann, U.S. Signal 
Research and Development Labora- 
tories, received the Harry Diamond 
Memorial prize for contributions to 
antenna theory and technology. 

Manfred Clynes, Rockland State 
Hospital, Orangeburg, N.Y., received 
the W. R. G. Baker award for the 
best paper published in IRE transac- 
tions. 

The Vladimir K,. Zworykin award 
was presented to Peter C, Goldmark, 
CBS Laboratories, for his work in the 
development of television for military 
reconnaissance and medical education. 

Britton Chance, University of Penn- 
sylvania, received the W. J. Marlock 
Memorial award for contributions in 
bio-medical electronics. 3 
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C-W Aims to Recoup 
With Missile Growth 


CURTISS-WRIGHT CORP. is eye- 
ing a bigger share in the military mis- 
sile business with hopes that it will 
bolster a sagging sales and profit 
record 

The company suffered a drop in 
sales of almost $60 million and $4 mil- 
lion in earnings from 1959 totals. Dur- 
ing 1960, sales were $270.6 million; 
earnings were $10 million. 

Since May, 1960, when T. Roland 
Berner became Curtiss-Wright presi- 
dent, the company has channeled its 
business away from air-breathing en- 
gines towards missile components, elec- 


tronics and the industrial tool field. 
Iwo divisions have been sold—The 
Curon Division, manufacturer of 


foamed plastic products, and the Santa 
Barbara Division, engaged in produc- 
tion of a variety of products which 
were then transferred to other divisions. 

At the same time, C-W has been 
working to increase its electronics pro- 
duction. Negotiations are underway to 
develop two new sources of compo- 
nents—a new engineering area at the 
Electronics Division's main plant at 
East Paterson, N.J., and a new plant 
under construction at Albuquerque, 
N.M. 

The company also has received new 
orders for Minuteman and Pershing 
rocket motor cases, extruded missile 
lauaching rails for Titan and Atlas and 
other components for aerospace ve- 
hicles. In addition, it has been pro- 
ducing nuclear rod controls for Polaris 
class submarines and extruded “T” 
sections for the Navy 3 


Services Ordered to Hike 
Small Business Contracting 


THE ARMED SERVICES have 
been told to give small business de- 
fense contractors a 10% increase in 
prime contract money in Fiscal 1962 
over that given in 1960. 

The order was issued to the three 
service secretaries by Deputy Defense 
Secretary Roswell Gilpatric. 

The services were also directed to 
halt the “downward trend in small 
business awards reflected in the sta- 
tistics for the first half of Fiscal 1961.” 
They were asked to take action that 
would attempt to show an increase in 
fiscal 1961 small business contracting 
over fiscal 1960. 

For the first half of FY "61, 15.5% 
of the total money value of all prime 
contract awarded went to small busi- 
ness, down from the 16.1% listed for 
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Division's Aeronautical Research Laboratory, 





1 14 wind tunnel is under test at Air Force Research 


Wright-Patterson AFB, Dayton, Ohio 


Constructed for basic research, the facility when fully operational will be able to sus 


tain a five-minute flow of high-temperature air, giving a Reynolds number up to 10°. 
Sections of tunnel from front to rear of picture: heater, nozzle, test chamber (with 


small circular window), diffuser and heat exchanger. 


the first half of FY ‘60. 

A special Subcommittee on Defense 
Procurement has been re-established by 
the Joint Congress:onal Economic Com- 
mittee. Sen. Paul Douglas (D-IIl.) has 
been reappointed chairman. 3 


GENERAL ELECTRIC has 
moved up to 1961 the completion 
schedule for its $30-million Valley 
Force Space Technology Center. The 
facility will have a total of 800,000 
sq. ft. of floor space, a 60% increase 
over the original plan of 500,000 sq. 
ft. The center will have a Space 
Sciences Laboratory, a Space Environ- 
ment Simulation Laboratory, head- 
quarters and office element and other 
facilities for engineering, development 
and product design. By the summer of 
1962 GE expects to have approxi- 
mately 4000 employees working at the 
new Center. 


NORTRONICS DIVISION of Nor- 
throp Corporation will begin construc- 
tion April 1 on a $1.7-million multi- 
story engineering and administration 
center for advanced research and en- 
gineering in electronic, electromechani- 
cal, optical and weapon-system support 
technologies. The Anaheim center is 
the sixth major Northrop facility de- 
velopment project now in progress 
under the company’s three-year, $32- 
million capital investment program. 


EMERSON ELECTRIC MFG. 
CO, of St. Louis has established a new 
Industrial Electronics Division to de 
sign and manufacture precision elec- 
tronic control devices and systems for 
industry. The new division has ob 
tained exclusive rights to manufacture 
in the U.S. industrial control equip 
ment by Lancashire Dynamo Elec- 
tronic Products, Ltd. 





DOD Standardizing 


The Defense Department con- 
ceded last week that there are 
deficiencies in its standardization 
program for missile parts and 
components. However, DOD said 
that “significant improvements” 
are under way. The following 
measures were cited: 

1) Concentration of efforts in 
areas of highest “payoffs.” 

2) More use of _ industry 
standards. 

3) Simplification and reduc- 
tion of coordination processes. 

4) Use of consolidated index 
of standardization documents. 

5) Use of aperture cards to 
expedite handling of drawings. 

6) Use of Technical Informa- 
tion File. 
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MERCK & CO., INC, is planning 
a full-scale plant for production of 
epitaxial silicon wafers at Danville, 
Pa., site of Merck's single-crystal sili- 
con plant. 

Martin B. Judge, director of 
Merck’s Electronic Chemicals Divi- 
sion, said the company is pushing con- 
struction of the silicon unit in expec- 
tation that commercial production of 
epitaxial devices will rise sharply by 
mid-year. 

Merck also will build a germanium 


pilot plant at Rahway, N.J., site of | 


Merck’s basic materials research lab- 
oratories. 


PLANNING RESEARCH CORP. 
has affiliated with Medical 
Consultants, Inc., of Washington, D.C. 
Medical Nuclear will collaborate with 
PRC’s biomedical research group 
headed by Dennis Patton, M.D. The 
PRC group is active in chemical, bio- 
logical and radiological warfare and 
applying operations research and data 
processing techniques to medical anal- 
yses. Medical Nuclear, under President 
Stanley Clark, recently completed a 
space medicine study dealing with the 
entire spectrum of biological and medi- 
cal problems of man in space. 


financial 


The Martin Co.—Sales of $651 
million were reported, compared with 
$523 million, and net earnings of 
$16.8 million, up from $13.3 million 
in the prior year. The company had 
a backlog of $1.026 billion at the year 
end, up from $900 million a year 
earlier. 


The Marquardt Corp.—Sales and 
earnings slipped somewhat from the 
previous year. The company attributed 
lower earnings to increased expendi- 
ture in research. Last year’s phase-out 
of the Bomarc engine development pro- 
gram accounted for most of the re- 
duction in sales, said president Roy 
E. Marquardt. Sales were $65.5 mil- 
lion, compared with last year’s $69 
million, and earnings were $1.2 million 
compared with $1.3 million in 1959. 


Boeing Airplane Co.—-The com- 
pany almost doubled its 1959 income 
with profits for 1960 of $24.5 million. 
Sales were $1.554 billion compared 
with sales of $1.649 billion for 1959. 
Increased profits were attributed to 
favorable developments in the commer- 
cial jet transport program. Backlog at 
year end totaled $2.139 billion com- 
pared with $2 billion the same time 
last year. Just under one-third of the 
unfilled orders were for missile and 
space programs. 
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soviet affairs 





By Dr. ALBERT PARRY 


How far ahead of us 

are the Soviets in the man-in-space race? Last August, after orbiting 
and bringing back the dogs Belka and Strelka, Moscow officially 
claimed that the Soviets led the United States in manned-space flight 
by as much as three years. If the latest Red orbital success with the 
dog Chernushka this month is followed by an early launching and 
return of a Russian man, and if (as it is conceded in Washington) 
the first American manned orbital flight comes next fall or winter at 
the earliest, then our lag is actually about one year. 


A continuing Red lag in electronics training 

is revealed in Izvestia of March 3. A dispatch from the city of Stalino 
in the heart of the industrial Donets Basin (in the Ukraine) declares 
that hundreds of computers and other electronic machines are now 
available in Soviet industries, “yet many of these instruments are not 
always used because our industries often lack men who know elec- 
tronics and who can run and repair these complex installations.” 

Since governmental action in this area is too slow, Stalino’s citi- 
zens have decided to solve the electronics gap themselves. The 
Regional Radio Club, on its own initiative, opened a special radio- 
electronic school. Three hundred applications streamed in immedi- 
ately, but the school had facilities for only 100. The volunteer trainees 
are described as workers and engineers of the plants of Stalino, labora- 
tory employes, and students of higher technical schools in the Stalino 
region whose regular curricula do not include electronics. 

A longer and yet more plaintive article on the shortage of com- 
puter men and other electronics experts was published in /zvestia on 
Feb. 22. This complaint came from Tbilisi, capital of Soviet Georgia 
(in Transcaucasia). Here, too, complex computers stand still or are 
only partly used—because of the scarcity of experts. Short of training 
facilities in local Georgian schools, the Tbilisi authorities have re- 
quested a Moscow school to accept 36 Georgian electronics students. 
The Moscow school replied that it had room for only two. 


Flying saucer rumors 

have at last popped up in the Soviet Union, and in quite some force. 
They have been officially noted, and scorned, by the Red government. 
A recent issue of Pravda printed an interview on this subject with 
Academician Leo A. Artsimovich, a foremost Soviet physicist special- 
izing in nucleonics and electronics. He attacked rumors of flying 
saucers, allegedly seen over Russian territory, as stemming from their 
“prime source—the dishonest and anti-scientific data contained in 
reports read [at scholarly meetings} in Moscow by some completely 
irresponsible persons.” Professor Artsimovich said that “these fantastic 
fairy tales were for the most part borrowed from the American press.” 


Soviet Central Asian cities 

in Uzbekistan and Tajikistan are, Soviet flying saucer fans maintain, 
the main Russian points over which such cosmic crockery has been 
seen. This Russian version of the saucer story insists that “little people 
from Venus” ride in such saucers; that, on landing in Soviet Central 
Asia, “they promptly scurry in all directions to look for inexpensive 
Oriental sweets.” 

From the North of Russia came a photograph, ostensibly taken 
of a flying saucer, which was brought to the Institute of Applied 
Geophysics of the Soviet Academy of Sciences. The Institute labora- 
tory soon announced that this snapshot was “a result of an optical 
effect,” that “such an effect can be produced artificially by any photo- 
amateur,” and that “photos of this type can be made by the million 
to fool the gullible.” 

The government acknowledges, however, that flying saucer rumors 
are spreading too widely. It appeals to the populace to stop repeating 
them, “no matter how interesting they do seem to be.” 
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Boom Is On 


At Australia’s 
Woomera Range 


In addition to stepped-up efforts in 
conjunction with British, ‘diggers’ aid 
U.S. tracking; satellite shots weighed 


by Bernard Poirier 





STURDY BOBBIN was early workhorse. 
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A DECISION to launch satellites from Australia wouk 
create the first such site in the Southern Hemisphere. Aussi 
officials, awaiting results of secret studies now going on 
are bracing themselves for their most active year in rocket 
development. 

The tempo of Woomera Missile Range activity ha: 
intensified as joint Australia/United Kingdom teams pre 
pare to test English Electric's SRBM Blue Water, to con 
duct evaluation and assurance programs for A. V. Roe’s 
ALBM Blue Steel and to definitize final procedures fo: 
communicating with the first American astronaut to orbit 
over the range. 

While expanding schedules call for increased testing 
of British military missiles and modifying British and 
Australian sounding rockets, Woomera is solidifying close 
operational links with United States space efforts. 

In addition, multimillion-dollar equipment is being 
acquired to fulfill Woomera’s commitments as a major 
space center. 

Once a frontier shacktown skirting an arid plain where 
nomadic aborigines wandered about, Woomera has been 
transformed into a bustling missile town of 4500 persons 
and forms half the double nucleus of Australia’s rocket 
community. 

Salisbury missile depot, 285 miles to the South, is the 
other half of this nucleus. A former wartime munitions 
factory has been converted into a 6-sq.-mi. magazine, 
check-out and assembly area for accredited Common- 
wealth industrial contractors. 

Here, they have ample facilities for development— 
laboratories, manufacturing and assembly plants plus other 
scientific and technical support areas. Their efforts at Salis- 
bury culminate through experiments at Woomera. 


® Participants—Among the top names of the British 
missile industry with personnel stationed down under are 
Elliott Brothers (London), A. V. Roe, English Electric 
and Ferranti. 

Other prominent firms are Bristol Aeroplane (Austr.), 
de Havilland, E.M.I. Engineering Development (Austr.), 
Hunting Engineering, Saunders-Roe, General Electric 
(Ltd.), Sperry Gyroscope (Ltd.) and many research organi- 
zations. 

The prime difficulty facing contractors and officials is 
the distance between Salisbury and Woomera. Close co- 
operation between Controller R. W. Boswell, Chief of the 
Salisbury Weapons Research Establishment, and Colonel 
Richard Durance, Woomera Superintendent, is a requisite 
for smooth operations. 

Australia’s vast operations are best appreciated when 
considering the 275 mile wide shooting corridor extending 
1250 miles from the environs of Woomera to Talgarno 
on the Indian Ocean. 

The security area around Woomera, at the south- 
eastern end of the range, is almost the size of Oregon. 
No one over 16 years old enters without security clear- 
ance, and there is little chance for any spy to cross the 
bare, arid area without being spotted. The second security 
area, along the coast of the Indian Ocean, is somewhat 
smaller than Montana. 

Launching complexes at Woomera are widely scattered 
and several operations can be conducted concurrently. 
Probably the most active complex is at Koolymilka in 
Range E, 25 miles north. Skylark, a favorite research 
rocket, has its launch tower here, not far from the main 
administration building. 

One of the largest aprons and access areas had been 
constructed for the Blue Streak, now in a state of limbo 
and hopefully awaiting resurrection through a Pan-European 
Space Project. The recent Strasbourg Space proposal may 
be one of the cornerstones on which current secret talks 
for Australian satellite programs are based. 


missiles and rockets, March 27, 196! 








DR- 


( 
proje 
elimit 
offici: 
in cle 

A 
land’s 
soon 
of Si 
provi 
woul 
This 
missi’ 
cent 

© 
follov 
Steel, 
be B: 
Long 

V 
rracl 
Islan 
tralia 
Aust! 
direc 
ity) 
Jet P 

V 
the 
by L 
will | 
space 
track 

A 
equiy 
This 
tralia 

T 
(Lon 
searc 
plus 
logue 
instal 


missil 


ul 
SSi- 


ket 


has 
re- 
on. 
re 
for 
rbit 


ing 
and 


ing 
jor 


ere 
sen 
ns 
ket 


rer 
lis- 


ish 
ric 


r.), 
ka. 
ric 
ni- 


*0- 
he 
rel 
ite 


ty 
at 





* 
. 
* 






; 
» 
. 
- 
a of pooeet eo” 


* 
-. 
Be. 











A 
\, 
\ 





*-9e< 


5 
d. 


TECHNICAL 
AREA 











‘ ette 
' AIRFIELO 9°°"" 
¢ “ 


ae 


- 
- 
- 
oo 


ai. 


PAD. / ee 


4 


ERT PP 
4 ZAK / \X\ | 


er 











DRAWBACK for satellite shots is NW launch angle, 


(However, it seems likely that any European space 
project would utilize the French Range in Algeria, thus 
eliminating an extra 10,000 miles transportation. Australian 
officials would not elaborate on other topics being covered 
in closed-door satellite discussions.) 

Australia’s role in the Space Age resulted from Eng- 
land’s requirement for a long-range weapons testing site 
soon after the war. The Australian and British Ministries 
of Supply agreed to a joint program wherein the host 
provided the range and supporting facilities while Britain 
would supply the basic research, prototypes and production. 
This 1947 agreement provided an aboriginal word to the 
missile glossary—-Woomera, meaning spear launcher. (Ac- 
cent on the “‘Woo’). 

One of the earliest birds was the versatile Bobbin, soon 
followed by predecessors to the Bloodhound, Malkara, Blue 
Steel, and Thunderbird. Research workhorses continue to 
be Britain’s Black Knight and Skylark alongside Australia’s 
Long Tom and Aeolus. 

Woomera was the first major overseas NASA Satellite 
Tracking Station. A huge 85 ft. space probe radar dish at 
Island Lagoon is ample evidence of U.S. interest in Aus- 
tralia. The receiver is operated and maintained by an 
Australian crew from the Department of Supply. Technical 
direction of this DSIF (Deep Space Instrumentation Facil- 
ity) is provided by the California Institute of Technology 
Jet Propulsion Laboratory. 

Voice transmissions from the Goldstone transmitter in 
the Mohave Desert, California, have already been received 
by DSIF, Island Lagoon, via way of the moon. Australia 
will soon get its own transmitter for communication with 
space vehicles and American astronauts. Other satellite 
tracking equipment will also be added. 

At Salisbury, a new IBM 7090 Computer with peripheral 
equipment has been added to handle increased workloads. 
This million-dollar rental represents just one area of Aus- 
tralian/ British expansion programs. 

The IBM installation complements the Elliott Brothers 
(London) Computer known as WREDAC, Weapons Re- 
search Establishment Digital Automatic Computer. This, 
plus Elliott's AGWAC, Australian Guided Weapons Ana- 
logue Computer, constitutes one of the largest computer 
installations in the British Commonwealth. 
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counter to earth’s rotation. 


AELOUS is Australia-made research bird. 


WREDAC processes research factors correlation data 
which require extensive programing. Peripheral input is 
provided by four Ampex high-speed magnetic tape units 
AGWAC output can be digested by both IBM 7090 and 
WREDAC, particularly for further computations of simu- 
lator evaluation data for integration problems embracing 
whole complex weapons systems. 

Much of Salisbury’s rapid growth can be attributed to 
its own enterprise. W.R.E. made its own vacuum handling 
lines and associated equipment for kinetic studies such as 
those related to graft polymerisation of acrylate monomers 
on to polyisobutene. 

Their own mechanical and electrical laboratories pro- 
duced methods and materials for a Mach 1.4 to Mach 2.8 
supersonic wind tunnel with a 4000 HP motor and is used 
for missile configuration and other fundamental research. 
Featured in the tunnel is its continuous reuse design and 
a 15-sq.-in. working area. 

Salisbury authorities constructed a high-temperature 
vacuum furnace for sintering operations in connection with 
high-temperature metallurgical experiments—up to 2400°C 
and designed a unique reading mirror in an _ exterior 
mounted, aligned optical pyrometer. 

Work on British vehicles is conducted by a joint U.K./- 
Australian Trials and Instrumentation Wing. A smaller unit, 
Weapons Research and Development Wing, undertakes pro- 
grams of purely Australian concept. 

Overseeing Australian operations are Alan S. Hulme, 
Minister for Supply, and his Deputy Chief Scientist. Both 
maintain offices in Melbourne. 

Current top-priority projects, besides Blue Water and 
Blue Steel programs, are investigation of faster, more 
complex data processing, VHF and microwave engineering 
up to 40,000 Mc/S, optics and command guidance. 

While Australia is successfully carving its niche among 
space-conscious nations, a few down-to-earth problems 
reminiscent of tales related by American range officers 
remain to be resolved. Dingoes (wild dogs) and Galah 
parrots have been problems. A dingo kills sheep for the 
joy of something to do and Galahs have the reputation of 
eating through communication lines. More embarrassing 
are the kangaroos who, at times, are counted by the dozen 
prancing down a Woomera street. bs 
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Research 
And 
Engineering 
For 


MAN IN SPACE 


« 


M/R's special issue covering the 
research and engineering phase of 
Man in Space is extremely important 
and timely will be read and re 
read by M/R’s space-oriented au 
dience of over 31,555* paid subscri 





bers “Subject te oudit ® 
MISSILES AND ROCKETS 
MAY 29, 1961 
CLOSING DATE MAY 8 
terials +222 tBbogrerd:t2;s4eMctronica’ efit Space Metiicine 1:¢¢ MaEaaaEEN 





-——products and processes 


& 


NEGATIVE Onrvel 


Solid-State Current Drivers 


Two new completely solid-state 
current drivers suitable for driving thin 
film and magnetic core memories will 
be introduced by Digital Equipment 
Corp. 

The Negative Current Driver Type 
52 and the Positive Current Driver 
Type 62 feature a current range of 0.1 
to 1.0 amperes and +50 volts back 
voltage. Rise and fall times are 0.05 
to 0.5 microsecond. Output impedance 
is greater than 2000 ohms at 1 ampere. 
Each of the compact units is only 10.5 
in. high, 10.5 in. deep, and 2.5 in. 
wide. Seven drivers can be mounted in 
only 10.5 in. of vertical space in a 
Standard 19-in. rack panel. 

Circle No. 225 on Subscriber Service Card 


Glass-To-Metal Seals 


Seal-A-Metic has perfected a “Mol- 
eculoc Sealing Technique,” encompass- 
ing not only a modified fusing method, 
but also a new hardening process, and 
a new method of processing terminal 
pins that more than doubles their 
ability to withstand bending. Several 
hew quality control checks have been 
instituted that cull all but the perfect 
Seals. 

Circle No. 226 on Subscriber Service Card 


Transport Delay Simulator 


A transport delay simulator, a true 
RMS voltmeter and two X-Y recorders 
are among the electronic instruments 
and systems to be introduced by F. L. 
Moseley Co. 

The Model TD-5 transport delay 
simulator easily reproduces any time 
delay encountered in a process control 
Or experimental laboratory situation. 
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The system combines a standard Auto- 
graf Model 2D X-Y Recorder with its 
roll chart accessory and a Moseley 
Type F-2 Optical Line Follower car- 
ried on the recorder’s second arm. Any 
function can be recorded by the re- 
corder’s writing pen and, at any de- 
sired time later, can be read back by 
the line follower. Readout, a varying 
voltage always proportional to the Y 
coordinate of the recorded curve, can 
be used for control purposes. 
Circle No. 227 on Subscriber Service Card 


Magnetostrictive 
Delay Lines 


Deltime, Inc., will demonstrate 
resolutions and capacities of magneto- 
Strictive delay lines. 

Basically, the demonstration will 
consist of a word generator, a Deltime 
Type 192 magnetostrictive delay line, 
and a visual read-out. Various words 
of varied bit lengths will be generated, 
fed through the Deltime 192 line, and 
displayed to illustrate the resolution 
and capacity of the magnetostrictive de- 
lay line. 

Circle No. 228 on Subscriber Service Card 


Epitaxial Transistors 


Silicon and germanium epitaxial 
mesa transistors will be featured by 
Motorola Semiconductor Products Inc 

The epitaxial devices, both switch 
and amplifier types, are electrically 
equivalent to micro-alloy types, but re- 
tain the high-power capability and high- 
reliability facets normally associated 
with mesa-type transistors. 

In power transistors, Motorola is 
introducing its complete TO-3 (dia- 
mond) package transistor line in a new 
“low silhouette” type container. The 
package makes possible valuable space- 
saving advantages in printed circuit 
board sandwich-type equipment. 

Circle No. 229 on Subscriber Service Card 


P 


Calibration Test Set 


An RF calibration test set, a plug-in 
element for bi-directional power mon- 
itors, a transistor tester and a fre- 
quency selective voltmeter with carrier 
reinsertion are among the new elec- 
tronic equipment to be introduced by 
Sierra Electronic Corp. 

The calibration test set provides an 
accurate, stable source of RF power 
for the calibration of RF power measur- 
ing equipment. 

The plug-in element for Sierra bi- 
directional power monitors covers a 
frequency range of 70 to 470 MC. Its 
full scale ranges are 50, 100, 500 and 
1000 watts. The unit is temperature- 
compensated and its stability is within 
5% over the ambient temperature range 
of 15°C to 40°C. 

Circle No. 230 on Subscriber Service Card 


Potentiometers 
and Resistors 


International Resistance Co. will 
show its latest product developments 
in its resistor and potentiometer lines 

These include 1/10 watt molded 
deposited carbon resistor, epoxy-coated 
deposited carbon and metal film re- 
sistors, multi-turn and precision poten- 
tiometers and Revodex dials 

Circle No. 23! on Subscriber Service Card 


Wideband Microwave 
Device 


Sylvania Electric Products Inc. is 
marketing SB-100, a wideband micro- 
wave device which promises to simplify 
the circuitry and improve the sensitivity 
of communications links, long-range 
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radar and other microwave equipment. 
The coaxial component acts as a band- 
pass from 2.5 megacycles to 11,000 
megacycles while isolating frequencies 
from de to 2.5 megacycles. The band- 
widths of conventional de blocks pro- 
vide isolation from only 1000 to 8000 
megacycles, 2000 to 10,000 megacycles 
of 4000 to 13,000 megacycles. 
Circle No. 232 on Subscriber Service Card 


Double-Ended Transistors 


A line of double-ended subminia- 
ture silicon NPN transistors are avail- 
able from Raytheon Co 

The first double-ended subminiature 
transistors available, the seven electric- 
ally-welded, hermetically-sealed sub- 
miniatures are the 2N902_ through 


2N908. Capable of dissipating 400 
milliwatts at 25°C, they are electrically 
equivalent to the single-ended sub- 
migiatures 2N789 through 2N793, 
2N745 and 2N746, and to the single- 
ended TO-5 units, 2N332_ through 
2N338 


Circle No. 233 on Subscriber Service Card. 


Measurement Instruments 


Thirty-three instruments for making 
time-saving electronic measurements 
will be introduced by Hewlett-Packard 
Co. The basic function of these pre- 
cision instruments is to produce and to 
measure electrical quantities such as 
voltage, current and frequency. With 
proper transforming devices, they also 
measure flow, pressure, speed, RPM 
and other common manufacturing and 
processing quantities 

Circle No. 234 on Subscriber Service Card. 


Miniaturized 
Power Packs 


Electronic Research Associates, Inc., 
will display additions to their Transpac 
line of solid-state miniaturized high- 
current power packs. These units which 
are designated as the TR-4R and TR- 
8R Series provide highly regulated DC 
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outputs at all battery voltages at cur- 
rent ratings of 4 and 8 amperes and 
supplement the existing line of 2 
ampere units. 

These units are intended to replace 
battery or laboratory sources of power 
and to be wired permanently into 
equipment to supply check-out equip- 
ment, transistorized devices and related 
applications. 

Circle No. 235 on Subscriber Service Card 


Portable Oscillographs 


Portable oscillographic recorders are 
available from the Sanborn Co. The 
Model 320 two-channel direct writer 
occupies approximately a cubic foot, 
yet provides broad DC recording cap- 
abilities. Two other versions of the 
Model 320 will also be displayed: 
Model 321 carrier type, and Model 
322 low gain DC recorder including 
zero suppression. Brief-case-size one- 
channel direct writers will be featured- 
Model 299 for general purpose DC 
recording, and the Model 301 Carrier. 

Circle No. 236 on Subscribed Service Card 


Ceramic Transducers 


High-voltage-producing “PZT” pie- 
zoelectric ceramic transducers are 
available from Clevite Electronic Com- 
ponents division of Clevite Corp. 

The electromechanical transducers 
are similar to those powering the 
“Spark Pump,” the piezoelectric igni- 
tion device developed by Clevite. 

Also displayed will be ceramic 
transducer elements for sonar, ultra- 
sonic cleaning and measuring; ceramic 
i-f filters and self-generating accelero- 
meters. 

Circle No. 237 on Subscriber Service Card 


new literature 


MULTI-SPINDLE AUTOMATICS— 
A comprehensive Job Portfolio illu- 
strating, complete with all technical de- 
tails, efficient metal-cutting jobs run 
on W&S Multi-Spindle Automatics, has 
just been published by Warner & 
Swasey Co. The booklet contains a 
wealth of information on dozens of 
different workpieces and tooling appli- 
cations. Each job is illustrated with 





» dimensioned line drawings and com- 


plete setup sheet data. By comparing 
this information with jobs of similar 
shape and size in your own shop, many 
new ideas and methods for improving 
your machining operations can be 
gained. 

Circle No. 200 on Subscriber Service Card 


SELECTIVE PLATING—Selectrons, 
Ltd., has published a four-page booklet 
listing varied industrial uses and ad- 
vantages of a high-speed selective plat- 
ing process. Typical engineering appli- 


cations in the electronics, aircraft an 
missile, marine, machine tool, an 
gravure industries are included. Th 
booklet also contains a chart indicat 
ing deposition rates, metal concentra 
tions, and recommended current densi- 
ties. 
Circle No. 201 on Subscriber Service Card. 


RATE GYROS—A concentrated engir 
eering discussion on angular velocit 
sensors of a rate gyroscopic type i 
presented in The Rate Gyroscope, 
55-page copyrighted publication of R 
C. Allen Aircraft Instrument Division 
R. C. Allen Business Machines, Inc 
Its general divisions are Rate Gyr 
Engineering Theory, Rate Gyro Engin 
eering Applied, Rate Gyro Testing 
and Rate Gyro Terminology. It help: 
lay a foundation for standardizatior 
of the measure of Rate Gyroscope per- 
formance. 

Circle No. 202 on Subscriber Service Card. 


CAPACITOR DATA—Reliability tes‘ 
data accumulated on over 100,000 
capacitors since 1930 are released in a 
manual prepared by John E. Fast & 
Co. This manual records the story of 
a 30-year search for capacitor re- 
liability, illustrated with distribution 
curves of data on breakdown studies 
It examines such parameters as voltage, 
temperature, frequency, insulating ma- 
terials, and area of windings. The new 
manual discloses how life, capacitance, 
and leakage current are affected over 
extended temperature ranges. 
Circle No. 203 on Subscriber Service Card 


RECORDING VOLTMETER—Speci 
fications and description of Model 
1122-B-60 Expanded Scale Recording 
Voltmeter are available in a 2-page 
illustrated catalog sheet issued by 
Brenner-Fiedler & Associates, Inc. The 
literature gives details and operating 
advantages and compares voltage charts 
recorded by the Brenner-Fiedler unit 
with charts recorded using a rectifier 
voltmeter and a dynamometer volt- 
meter. Specifications provide complete 
information on ranges, accuracy, con- 
trols, power connections, sizes and 
weight. 
Circle No. 204 on Subscriber Service Card 


STRAIN GAGES—A technical paper 
on Recent Developments in Flexible 
Silicon Strain Gages, authored by Dr 
William V. Wright of Electro-Optical 
Systems, Inc., and J. C. Sanchez of 
Micro Systems, Inc., is available from 
Micro Systems Inc. The paper discusses 
the properties of semiconductor silicon 
strain gages and stresses high gage 
factors coupled with reasonable tem- 
perature stability. Applications of the 
semiconductor devices in aircraft in- 
strumentation and physiological mea 
surements are presented. 
Circle No. 205 on Subscriber Service Card 


missiles and rockets, March 27, 196! 





$1,924, 
Hav 


ope 
faci 
sior 








Th: 
cat 


tra - 
‘Nsi - 


test 
DOO 
na 
tr & 


of 


ion 
ies 

ize, 
na- 
ew 
ice, 
ver 


5 | 








——§tontracts 


NASA 


$555,075—-California Computer Products, 
Inc., Downey, for production of the con- 
trol system for a series of seven Nimbus 
satellites. 

$163,040—The Martin Co., Baltimore; $148,- 
487—North American Aviation, Downey, 
Calif.; $115,565—Convair Astronautics, 
San Diego; for design studies of launch 
vehicles having two to three million 
pounds thrust in the first stage. 

$103,000—Vitro Electronics, a division of 
Vitro Corp. of America, for 34 multiple- 
bandwidth receivers and 36 preamplifiers 
for use in the Centaur program. 

$66,000—-Stauffer Chemical Co., New York 
City, for research and development of 
high-temperature-resistant polymeric film 
forming material. 


MISCELLANEOUS 


$1,924,139-—-R. J. Daum Construction Co., 
Hawthorne, Calif., for construction of 
operating and support buildings and 
facilities at the Atomic Energy Commis- 
sion’s Nevada Test Site, Las Vegas. 


NAVY 


£20,000,000—-General Electric’s Ordnance De- 
partment, for advanced Polaris fire con- 
trol systems 

$5,534,526—Remington Rand Univac Military 
Department, St. Paul, Minn., for produc- 
tion of additional computer systems for 
the Naval Tactical Data System. 

$1,300,000—The Bendix Corp., Bendix-Pacific 
Division, follow-on from Convair-Pomona 
for electronic portions of Terrier missile 
guidance system 

$1,000,000—-Maxson Electronics 
York City, for 
components 


Corp., New 
Bullpup guidance and 





FUSED QUARTZ REQUIREMENTS 


Amersil manufactures and fabricates high purity fused 
quartz for ultraviolet transmission application, labora- 
tory ware and production equipment. These products 
include standard apparatus, plain tubing in many in- 
tricate fabrications, crucibles, trays, cylindrical contain- 
ers and piping in a full range of sizes up to 25” in 
diameter. Ingots and plates are available in general 
commercial quality as well as in special optical grades. 
Amersil engineers are also prepared to assist in devel- 
oping fused quartz and silica equipment for special 


requirements. 


LOOK TO AMERSIL FOR ALL HIGH PURITY 


ARMY 


$5,361,619—Ford Motor Company's Aeronu- 
tronic Division, Newport Beach, Calif., 
for continuation of development of the 
Shillelagh missile. 

$2,141,000—Chrysler Corp., Detroit, for con- 
tinued installation and checkout require- 
ments for the Jupiter missile system 
overseas. 

$1,980,972—-Western Electric Co., Winston- 
Salem, N.C., for engineering documenta- 
tion of the Nike-Hercules air defense 
system 

$1,500,000—Temco Missiles & Aircraft, divi- 
sion of Ling-Temco Electronics, Inc., 
for manufacture of erector-launchers for 
the Sergeant missile. 

$950,000—Sperry Rand Corp., Salt Lake City, 
for research and development on the 
Sergeant missile system. 

$858,620—J. W. Fecker Division, American 
Optical Co., Pittsburgh, Pa., for 
cinetheodolite 

$650,987—-Raytheon Co., Waltham, Mass., 
retrofit kits and concurrent repair parts 
for the Hawk guided missile system. 
Two contracts. 

$434,389—Jordan Electronics Division, The 
Victoreen Instrument Co., Cleveland, for 
additional guidance power supplies for 
the Sergeant missile system. Subcontract 
from Sperry Rand Corporation. 

$92,160—Douglas Aircraft Co., Inc., Santa 
Monica, Calif., for research and develop- 
ment on improved Honest John rocket 
system 

$56,353—Douglas Aircraft Co., Inc., Santa 
Monica, Calif., for Nike repair parts. 

Daniel, Mann, Johnson & Mendenhall, Sys- 
tems Division, Los Angeles, for the data- 
handling system design for Project 
ARTRAC at White Sands Missile Range 
Range instrumentation, data handling 


and control will be integrated into a 
single unified system. No amt. disclosed. 

Weston Hydraulics, Ltd., Van Nuys, Calif., 
for development of an electro hot-gas 
servo valve for the Mauler missile. No 
amount disclosed. 


AIR FORCE 
$2,000,000—The Geotechnical Corp., Garland, 
Tex., for seismographic stations for 
Project Vela. 


$1,500,000—Ling-Temco Electronics, Inc.'s 
Temco Overhaul and Aerosystems Divi- 
sion, Greenville, Tex., for modification of 
C-130A transports to accept instrumenta- 
tion equipment including equipment for 
tracing the Polaris missile. 

$600,000—Texas Instruments, Inc., Dallas, 
for the development and production by 
the Apparatus Division of electronic 
flight controls for use in the Titan 
ICBM and Scout research vehicle. Two 
contracts. 

$250,000—Leach Corp., Compton, Calif., for 
audio intercommunication systems for 
the Hound Dog missile program. Sub- 
contract from North American Aviation, 
Inc. 

$173,400—Boeing Airplane Co., Aerospace 
Division, Seattle, for technical data ap- 
plicable to the IM99A and I1M99B missile. 
Three contracts 

$124,850—Thiokol Chemical Corp., Brigham 
City, Utah, TUX-1S140 ignition systems 
for M16E3 rocket motors. 

$122,750—Vitro Electronics, division of Vitro 
Corp. of America, for telemetry receiving 
systems at the Missile Test Center, 
Patrick AFB, Fila. 

$90,000—The Martin Company’s Electronics 
Division, Baltimore, for development of @ 
cryogenic delay line 





systems 








AMERSIL QUARTZ 





DIVISION 





685 RAMSEY AVENUE * HILLSIDE, N. J 
Circle No. 15 on Subscriber Service Card. 





WEAPONS SYSTEMS 


Expanding research and development activities 
at our Applied Research Laboratories have 
created outstanding career opportunities for ex- 
perienced engineers and scientists. These posi- 
tions involve advanced electromagnetic weapons 
and will 
climate necessary to personal as well as pro- 
fessional growth. 

To assist in the development of ASW techniques 
and equipment. This position requires a BS or 
MS in Physics or Electronics and 3-5 years’ 
recent related experience (within the past five 
years) in SONAR techniques and equipment, 
e.g. acoustic projectors and hydrophones. 


Please direct your inquiries to 


Mr. L. G. Olsen, Personnel Department, 220 


CHRYSLER 
MISSILE DIVISION 


P. O. Box 2628 


provide the technological 


Detroit 31, Michigan 








Circle No. 


16 on Subscriber Service Card. 
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——rhames in the news 





VELTEN 


James N. Davis: Appointed to newly- 
created position of Deputy Assistant Sec- 
retary of Defense for Production Manage- 
ment, which includes responsibility for 
product leadtime and decision making. 
Since February, 1960, he has been vice 
president of the Bell Aerosystems Co., 
Buffalo, N.Y., also serving as manager of 
the aerospace and rocket operations, From 
1957 to 1960 he was vice president for 
Government operations for Vertol Aircraft 
Corp., Morton, Pa. 


Imre Farkass: Appointed director of 
applied physics for Ilikon Corp., Natick, 
Mass. A leading authority on ultrahigh 
vacuum technology, he is the creator of 
the “Farkass chambers” used in ultrahigh- 
vacuum research and space simulation 
testing 


Walter B. Brewer, Jr.: Appointed as- 
sistant general manager of the Engineer- 
ing Division of Aerospace Corp., El 
Segundo, Calif. Prior to joining Aerospace, 
he was study director, Advanced Systems, 
and manager of the Atlas Airborne Sys- 
tems Department at Space Technology 
Laboratories, Inc. 


Edmund M. Velten: Promoted to vice 
president-production of The Beryllium 
Corp., Reading, Pa. Formerly general 
manager of the company’s Nuclear Di- 
vision in Hazleton 


Edward D. Weisert: Joins the Research 
Department at Rocketdyne Division of 
North American Aviation, Inc., Canoga 
Park, Calif., where he will research ma- 
terials and processes associated with ad- 
vanced rocket engine requirements. Prior 
to joining Rocketdyne, he supervised ma- 
terials research activities at The Mar- 
quardt Corporation and at the Metals Re- 
search Laboratory of Union Carbide 
Metals Company. 


George B. Shaw: Elected vice president 
of ACF Industries, Inc., and will continue 
as general manager of the Electronics Di- 
vision at Riverdale, Md. 


Dr. Louis A, Carapella: Joins the Re- 
search Division of General Dynamics 
Electronics. He formerly was with the 
Sylvania-Corning Nuclear Corp., Bayside, 
N.Y, 
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MONTGOMERY 





HANDELSMAN 


Charles E. Heitman, Jr.: Elected vice 
president and member of the administra- 
tion committee of The Bendix Corp., De- 
troit. He will continue to serve as group 
executive in charge of the Products Di- 
vision, South Bend, Ind. Dr. John A. F. 
Gerrard appointed director of electronics 
engineering for the Pacific Division, North 
Hollywood, Calif. Formerly a consultant 
to the President's special assistant for tech- 
nology and a member of the President's 
panel on seismic improvement, he also has 
served on the Defense Department com- 
mittee on detection of nuclear explosions. 


Dr. Daniel Binder: Former physicist 
with Oak Ridge National Laboratory, 
joins Hughes Aircraft Company's nuclear 
electronics laboratory as head of the nu- 
clear measurements department. 


William M. Smith: Appointed vice 
president and manager of Bell Aerosys- 
tems Company's Aerospace Rockets Di- 
vision. Smith has served in engineering 
and management capacities with Bell for 
over 20 years. Frank H, Andrix: Named 
assistant vice president and will continue 
as director of engineering for the com- 
pany’s Avionics Division 


William Donner Roosevelt: President 
of Colorado Investment & Development 
Corp., Denver, and also manager of oper- 
ations there for Standard Products, Inc., 
elected a director of Electronic Communi- 
cations, Inc., St. Petersburg, Fla. He is a 
grandson of the late President Franklin 
Delano Roosevelt. 


Donald W. Cotch: Appointed to staff 
of Aircraft Armaments, Inc., Plans and 
Programs Division to serve as Huntsville, 
Ala., representative providing liaison with 
the Army Rocket Guided Missile Agency, 
Army Ballistic Missile Agency, and Mar- 
shall Space Flight Center. Prior to join- 
ing AAI, he was a staff engineer with 
Chrysler Missile Division. 


Dr. Charles E. Montgomery and Dr. 
Leonard G. Abraham, Jr.: Appointed re- 
search physicist and engineering specialist, 
respectively, at the Applied Research Lab- 
oratory of Sylvania Electric Products, Inc., 
Waltham, Mass. Gerald E. LaRochelle 
named manager of the Muncy, Pa. plant 











BREWER SHAW 


of the Computer Products Operations, and 
Harold A, Murphy named manager of 
contracts at the Systems Engineering and 
Management Operation, Needham, Mas 


Philip F. Fahey, Jr.: Former chief o! 
Technical Support Division, Directorate of 
Rocket Propulsion, Edwards AFB, joins 
the technical staff of Lockheed Aircraft 
Corp., California Division, Spacecraf 
Group. 


Dr. Jerome B. Wiesner: President Ken 
nedy’s special assistant for science and 
technology, named by the EIA board of 
directors to receive the 1961 EIA Medal 
of Honor for “distinguished service con- 
tributing to the advancement of the elec- 
tronics industry.” Dr. Wiesner is now on 
leave as director of the Research Labora 
tory of Electronics at MIT and is the first 
government official to be selected for this 
award since its establishment in 1952. 


Frank L. Dobbins: Director of Mate 
riel, Boeing Airplane Company, elected 
chairman of the Aerospace Industries As- 
sociation Materials Procurement Commit- 
tee. 


Dr. Bernard E. Kalensher: Joins Elec- 
tro-Optical Systems, Inc., Pasadena, Calif., 
as a senior physicist in the Fluid Physics 
Division, where he will perform analytical 
work connected with space and laboratory 
testing of ion and plasma propulsion de- 
vices, Prior to joining EOS, Kalensher was 
a senior research engineer at Jet Propul 
sion Laboratory. 


Ralph G. Lindstrom: Appointed man- 
ager, Engineering Services Department for 
the Western Development Laboratories of 
Philco Corp., Palo Alto, Calif. Prior to 
joining Philco, Lindstrom was supervisor! 
of engineering services for Lockheed Air 
craft Service, Ontario, Calif., and has 
been associated with Farnsworth Elec- 
tronics Co. and Associated Missile Prod- 
ucts Corporation. 


Dr. Morris Handelsman: Promoted to 
associate director of advanced military 
systems, Defense Electronics Products, 
Radio Corporation of America, Camden, 
N.J. For the past two years, he has been 
a member of the technical staff of AMS 
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—when and where 


MARCH 


British Interplanetary Society, Rocket 
Motor Technology, Birmingham, Eng- 
land, Mar. 30. 


APRIL 


Instrument Society of America, 7th Na- 
tional Aerospace Instrumentation Sym- 
posium, co-sponsored with Southern 
Methodist University, Fort Worth, 
Tex., April 1-4. 


International Symposium on Electromag- 
netics and Fluid Dynamics of Gaseous 
Plasma, Polytechnic Institute of Brook- 
lyn, Institute of the Aerospace Sci- 
ences, AFOSR, ONR, U.S. Army Sig- 
nal Corps., Auditorium of the Engi- 
neering Societies Bldg., New York 
City, April 4-6. 


American Rocket Society, Lifting Re-entry 
Vehicles: Structures, Materials and De- 
sign, Palm Springs, Calif., April 4-6. 


Society of Automotive Engineers, 1961 
National Aeronautic Meeting, New 
York City, April 4-7. 

American Society for Testing Materials, 
Symposium on Materials and Electron 
Device Processing, Benjamin Frank- 
lin Hotel, Philadelphia, April 5-7. 


Institute of the Environmental Sciences, 
Annual Meeting and Equipment Expo- 
sition, Sheraton Park Hotel, Washing- 
ton, D.C., April 5-7. 


American Institute of Chemical Engineers, 
Management Engineering Conference, 
sponsored with AIEE, ASME, IRE, 
AIME, Statler Hilton Hotel, New York 
City, April 6-7. 

ASME Maintenance and Plant Engineer- 
ing Conference, Bancroft Hotel, Wor- 
cester, Mass., April 10-11. 

The Combustion Institute, Western States 
Section, Aeronutronic Division of Ford 
Motor Co., Newport Beach, Calif., 
April 10-11. 

Cincinnati Sections of the Society for Ap- 
plied Spectroscopy and Instrument So- 


ciety of America, Symposium, Cincin- 
nati Gardens, Cincinnati, April 11-12. 


Air Force Office of Scientific Research, 


Conference on Ultrapurification of | 


Semiconductor Materials, New Eng- 
land Mutual Hall, Boston, April 11-13. 


Symposium on Information and Decision 
Processes, Purdue University, Lafay- 
ette, Ind., April 12-13. 


Cincinnati Section IRE, with Southern 
Ohio Section of American Rocket So- 
ciety, 15th Annual Spring Technical 
Conference, Electronic Data Process- 
ing, Hotel Alms, Cincinnati, April 
12-13. 


Institute of the Aerospace Sciences, Army 
Aviation Meeting (classified), Wash- 
ington, D.C., April 13-14. 


Seventh Military Operations Research 


Symposium, ONR, at Boeing Airplane 
Co., Seattle, April 17-19. 
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Seventh National Instrument Society of 
America, Symposium on Instrumental 
Methods of Analysis, Shamrock-Hilton 
Hotel, Houston, April 17-19. 


Symposium on Chemical Reactions in the 
Lower and Upper Atmosphere, Stan- 
ford Research Institute, Mark Hopkins 
Hotel, San Francisco, April 18-20. 


American Geophysical Union and Ameri- | 


can Meteorological Society, Annual 
Meeting, National Academy of Sci- 
ences, Washington, D.C., April 18-21. 


13th Annual Southwestern Institute of 
Radio Engineers, Conference and Elec- 
tronics Show (SWIRECO), Dallas Me- 
morial Auditorium, Dallas, April 19- 
21. 


American Society of Mechanical Engi- 
neers, Metals Engineering Conference, 
sponsored with American Welding So- 
ciety, Pennsylvania Sheraton Hotel, 
Pittsburgh, April 23-26. 


Symposium on Structural Dynamics of 
High Speed Flight (confidential), Aero- 
space Industries Association and 
Office of Naval Research, AIA Audi- 
torium, Los Angeles, April 24-26. 


Aerospace Medical Association, Thirty- 
second annual meeting, Chicago, April 
24-27. 
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editorial... 








Two Steps toward Space Sanity 


DMINISTRATION officials have taken two 

important steps recently to strengthen the Air 
Force for the increasingly important role it must 
play in space. 

First is the McNamara directive clearly estab- 
lishing the Air Force as the Nation’s military space 
agency. This is, in one sense, merely recognition 
of a situation that already exists. Some 90% of 
military space funding is under Air Force direction. 

But its true importance lies in the direction it 
provides for the future. By clear assignment of 
responsibility, the Administration has cleared the 
path for development of a military space capability. 

This potential must be realized as rapidly as 
possible. We cannot afford to lag behind the Rus- 
sians in this vital area, 

Fuzzy thinkers can come up with a dozen 
reasons why military space systems are neither 
practical nor important. Well-intentioned liberals 
can confuse the issue with pious laments that both 
the U.S. and the Soviet Union should keep their 
military out of space. Rubbish! 

In every air war we have fought, U.S. pilots 
have been forced to look up at the enemy. In the 
last one, in Korea, they were looking up at the 
bottom of Russian-built aircraft. 

We cannot allow it to happen again. If the day 
ever arrives when our military men face a Russian 
space force they cannot match, we can write off 
our nation as an effective power on this earth or 
elsewhere. The peace of the world hangs on our 
ability and capability to maintain at least a military 
balance with communist forces of whatever type. 

First step must be development of large liquid 
and solid boosters to support the necessary military 
space programs. There has been enough talk about 
how well we are doing in microminiaturization of 
payloads. It's about time we had some maxoma- 
jorization of engines. 


With assignment of virtually total authority over 
space research and development to the Air Force 
goes considerable responsibility. The Air Force must 
be certain Army and Navy needs in this area are 
met. It must be willing to relinquish authority in 
areas where the Army or Navy more logically should 
have primary control. 

The McNamara directive clarified the mission. 
The second important step toward a sound space 
approach is the management reorganization of the 
Air Force which has just been announced. 


HIS HAS LONG been needed. Lines of com- 

mand between Ballistic Missile Division, Ballis- 
tic Missile Center, AMC, ARDC, Wright-Patterson, 
SAC and AF headquarters have been so tangled, 
it is a wonder the ballistic missile programs have 
moved as well as they have. Even the names were 
confusing. Many have wondered, for example, just 
where space systems development fit into something 
called a ballistic missile division. Basic research, 
for which ARDC initially was established, often 
was overlooked as these empires grew. Much of 
what was accomplished was achieved by capable 
officers who simply cut across confused command 
channels. 

Establishment of the Air Force Systems Com- 
mand under Gen. Schriever will straighten out this 
tangled web of authority and responsibility. Sorting 
out of programs and personnel into a Ballistic Sys- 
tems Division, a Space Systems Division, an Aero- 
nautical Systems Division and an Electronics Systems 
Division makes excellent sense. 

We applaud Department of Defense and Air 
Force officials for setting our space effort off in the 
right direction under a sensible management pro- 
gram. We hope it now receives the financial support 
it requires. 


William J. Coughlin 
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' o—— CONVENTIONAL INSERT THREAD 
KAYLOCK, INSERT THIN WALL THREAD 
‘ 
Kaynar introduces new thin wall insert 
Look for the ultimate in weight and space savings when Kaynar introduces a new fastener! You'll find it in this new, 
high strength Kaylock® Thin Wall Insert! It embodies a design concept that in most cases permits one-thread size 
differential, I.D. to O.D. This feature makes it possible to reduce boss diameter requirements to an absolute minimum 
and still develop in the casting high strength potentials. 
/ 


The new Kaylock Thin Wall Insert can be installed in space-critical areas in minimum diameter bosses. In the 
installed condition it is locked positively in place, assuring fastener integrity. The internal thread-locking feature 
assures retention of mating bolt per MIL-N-25027. One-piece design, stainless or alloy steel, adds strength to light- 
weight parent materials. Easily installed—no special taps or gages. WRITE TODAY for the new Kaylock Thin Wall 


Insert Brochure—or contact your nearest Kaynar representative. 


Kaylock. 
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KAYNAR MFG. CO., INC., KAYLOCK DIVISION 
Box 2001, Terminal Annex, Los Angeles 54, Calif. Branch offices, 


OS % 
pal — _—— warehouses & representatives in Wichita, Kan.; New York, N.Y.; 


SAVES SPACE —all! holes prepored for inserts with some internal thread size. Atlanta, Ga.; Renton, Wash.; Montreal; Paris; London; The Hague 
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